
Technical Report 414

I.' A DIGITAL SIMULATION MODEL OF MESSAGE

S HANDLING IN THE TACTICAL OPERATIONS

0SYSTEM

-le V. User's Guide to the Integrated

MANMOD/CASE/SAMTOS

Computer Simulation

W. Rick Leahy, Arthur L. Siegel, J. Jay Wolf

Applied Psychological Services, Inc.

HUMAN FACTORS TECHNICAL AREA 1 I .

G

~xFcPtCTOZlA o IM

U. S. Army
0
C. Research Institute for the Behavioral and Social Sciences

October 1979

Approved for public relemI., distribution unlimited.

80 7 10 046



U. S. ARMY RESEARCH INSTITUTE
FOR THE BEHAVIORAL AND SOCIAL SCIENCES

A Field Operating Agency under the Jurisdiction of the
Deputy Chief of Staff for Personnel

WILLIAM L. HAUSER
JOSEPH ZEIDNER Colonel. U S Army
Technical Director Commander

Research accomplished under contract
for the Department of the Army

Applied Psychological Services, Inc.

NOTICES

DISTRIBUTION: Primaery distribution of this repon has been maode by ARI. PI= address correspondmnce
concerning distribution of reports to: U. S. Army Research Institute for the Behavioral and Siocial Sciences.
ATTN. PERI-P, 5001 Eisanhavier Avenue, Alexandria, Virginia 22333.

FINA flSPO~TI~ii:This report may be destroyed V4hen0 it is no longer needed. Plas do not retwrn it to
the U. S. Army Research Institute for the Behevioral end Social Sclinee.

h=fl The findings in this report NOe not to be construed as an official Departmt of the Arm~y Position.
unless s designated by other suthoruged documntrs.



DISCLAIMER NOTICE

THIS DOCUMENT IS BEST QUALITY
PRACTICABLE. THE COPY FURNISHED
TO DTIC CONTAINED A SIGNIFICANT
NUMBER OF PAGES WHICH DO NOT
REPRODUCE LEGIBLY.



Unclassified
SECURITY CLASSIFICATION OF THIS PAGE (Whert Date Entered)

REPOT DCUMNTATON AGEREAD INSTRUCTIONS
_____ REPORT___DOCUMENTATION _____PAGE BEFORE COMPLETING FORM1

1. REPORT NUMBER 2?. GOVT ACC ESSION NO. RCPET ATLGNME

Technical Report 414

A. X- 0OF RP6-dT & PERIOD COVERED

S a DIGITAL SIMULATION MODEL OF M4ES SAGE HANDLIN G IN Final Repirto
THE TACTICAL OPERATIONS SYSTEM* Ve User's- -.I Jul*1974- 31 Dec,~ 975
Guide to the Integrated E/ATO
cmputer Simulation* ______________

Y}. i~.. Rckeah Artu Lieqel/ and A(-5cOo
J.Jay l

.PEFORMING ORGANIZATION NAME AND ADDRESS 10. PROGRAM ELEMENT PROJECT, TASK

Applied Psychological Services, Inc. AE OKUI UBR

Science Center 2Q762722A765
Wayne, PA 19087

II. CONTROLLING OFFICE NAME AND ADDRESS I

U.S. Army Research Institute for the Behavioral-. OctirP7
and Social Sciences 13. NUMBER OFWAES

5001 Eisenhower Avenue, Alexandria, VA 22333 140
14. MONITORING AGENC RESS(lf different from Controlling Office) 15. SECURITY CLASS. (of this report)

Unclassified

1S&. DECLASSIFICATION/DOWNGRAOING
J = SCHEDULE

16. DISTRIBUTION STATEMENT (of this Report)

Approved for public release; distribution unlimited.

17. DISTRIBUTION STATEMENT (of the .bstroct entered in Block 20, It different from Report)

Ill. SUPPLEMENTARY NOTES

19. KEY WORDS (Continue on reverse aide it neacocomy and iden'tify by block number)

Modeling Operations analysis
Computer simulation Information systems
System analysis Human factors

26, AW00ACI (Cbmfae me mmeea N @qemmy i mattl by bleft nmee)
This document is a complete guide for the use and interpretation of the

computer simulation prograM--MANMOD. The program is stored in files on the
Univac 1108 .computer at the Edgewood Arsenal. The MANMOD program calls the
Army Research Institute's MANMOD simulation of the Tactical Operations System
and provides an interface with the CASE and the SAMTOS computer simulation

(Continued)

Kaal rINv sDsogzUcasfe



Unclassified
SECURITY CLASSIFICATION OF THIS PAGr(Wbm Daga & nated)

Item 20 (Continued)

The MANMOD program is written in FORTRAN IV. Sufficient information
is provided in this manual to allow simulations to be performed by indi-
viduals with minimum computer related experience. In addition, detailed
flow charts and variable lists are provided for the use of skilled program-
mers who desire a more technical description of the mechanics of the simu-
lation and to allow program changes to be made more easily.

/

Aoe5~ion For

'MeC TAS
J~xsti '! '

Diet.

Unclassified

SECURITY CLASSIFICATION Of THIS PAEoI Date,



Techuical Report 414

A DIGITAL SIMULATION MODEL OF MESSAGE

HANDLING IN THE TACTICAL OPERATIONS

SYSTEM

V. User's Guide to the Integrated

MANMOD/CASE/SAMTOS

Computer Simulation

W. Rick Leahy, Arthur L. Siegel, J. Jay Wolf

Applied Psychological Services, Inc.

Submitted by:
Edgar M. Johnson, Chief

HUMAN FACTORS TECHNICAL AREA

Approved by:
Milton S. Katz,,Acting Director

ORGANIZATIONS AND SYSTEMS
RESEARCH LABORATORY

U.S. ARMY RESEARCH INSTITUTE FOR THE BEHAVIORAL AND SOCIAL SCIENCES
5001 Eisenhower Avenue. Alexandria, Virginia 22333

Office, Deputy Chief of Staff for Personnel

Department of the Army

October 1979

Army Project Number TOS - Staff Operations
20762722A785

Aopnew for "uit n~em, butlei unhot



ARI Research Reports and Technical Reports are intended for sponsors of
R&D tasks and for other research and military agencies. Any findings ready
for implementation at the time of publication are presented in the last part
of the Brief. Upon completion of a major phase of the task, formal recom-
mendations for official action normally are conveyed to appropriate military
agencies by briefing or Disposition Form.

iv



FOREWORD

The Human Factors Technical Area of the Army Research Institute
(ARI) is concerned with the human resource demands of increasingly complex
battlefield systems designed to acquire, transmit, process, disseminate,
and utilize information. Research focuses on human performance problems
related to interactions within command-and-control centers as well as
issues of system development, performance, effectiveness, and efficiency.
It is concerned with such areas as software development, topographic
products and procedures, tactical symbology, user-oriented systems, infor-
mation management, staff operations and procedures, decision support, and
sensor systems integration and utilization.

Of special interest are the human factors problems related to the
integration of human functions into information-processing systems and
to the harmonizing of system components, personnel, and operations in a
battlefield environment. To incorporate human functions and performance
into simulated system operations, a research program at ARI developed a
computer simulation of a generalized human information processing model
(MANMOD). MANMOD permits study of system operations and performance under
prescribed as well as alternative personnel and equipment configurations.

This user's guide is a companion to ARI Technical Report 413 (Volume IV),
which describes the interface of MANMOD with two computer models, CASE and
SAMTOS, of the Army's tactical operations system (TOS). It documents the
MANMOD computer model in sufficient detail to permit on-line simulation by
users with minimal computer experience and to facilitate program changes by
skilled programmers. This effort supported the Army's cost-effectiveness
analysis of TOS (CEATOS) and the investigation of alternative TOS config-
urations. Earlier reports in the series described sequential versions of
MANMOD: batch processing in Volume I (ARI technical report TR-77-A23),
on-line processing in Volume II (TR-77-A24), and interactive in Volume III
(TR-77-A25). Also, ARI publications TR-77-A22 and Technical Report 407
describe a second-generation model, NETMAN, developed on the basis of MANMOD
research.

Research on systems integration and operations is conducted as an
in-house effort augmented through contracts with organizations selected for
their unique capabilities and facilities for research and development on
human performance and computer simulation. This report represents research
by personnel from ARI and Applied Psychological Services, Inc., under
contract DAHCI9-75-C-O001. The effort is responsive to general requirements
of Army Project 2Q762722A765 and to special requirements of the U.S. Army
Combined Arms Combat Development Activity. Special requirements are
contained in Human Resources Need 76-161, "MAN MODEL interface with other
CEATOS support models."

JO HZE DNER

nical Director
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A DIGITAL SIMULATION MODEL OF MESSAGE HANDLING IN THE TACTICAL OPERATIONS
SYSTEM: V. User's Guide to the Integrated MANMOD/CASE/SAMTOS Computer
Simulation

BRIEF

Requirement:

To develop a user's manual and programmer's guide to the integrated,
MANMOD/CASE/SAMTOS simulation of the Army's tactical operations system
(TOS). MANMOD simulates activities within a communications station and
assesses the effects of operator characteristics on message-handling
performance to provide estimates of human performance parameters. CASE
simulates the TOS communications network itself and estimates the effects
on TOS performance of number of components and network variations. SAMTOS
simulates the TOS computer hardware and software.

Product:

In the integrated simulation, MANMOD accepts network equipment parameter
estimates from CASE and generates estimates of human performance parameters
for use in the SAMTOS model. This user's guide documents input specifi-
cations of simulation parameters, operation and output options, and inter-
pretation of the output data. A program listing and detailed flow charts
are provided to facilitate program changes.

Utilization:

The documentation permits users ad programmers to modify the inte-
grated MANMOD/CASE/SAMTOS program to satisfy a larger variety of system
simulation requirements. The integration of the three computer simulations
provides a useful tool for analyzing and designing alternative system
configurations. Within the limits imposed by the lack of appropriate data
for validating the model, system effectiveness and other figures of merit
can be obtained for alternative system configurations. These alternatives
can reflect differences in personnel characteristics, manning levels,
message traffic loads, equipment capabilities, performance, or message
types. Results can provide insights on equipment design, training and
personnel requirements, and the tradeoffs necessary for optimum cost
effectiveness.
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CHAPTER I

INTRODUCTION

Background

Under the sponsorship of the U. S. Army Research Institute for the
Behavioral and Social Sciences, in 1971 Applied Psychological Services
developed a computer simulation of the U. S. Army's Tactical Operations
System (Siegel, Wolf, & Leahy, 1973a). In this model, the psychological
factors and the queuing structure of message preparation and transmission
at the G3 level are simulated. The MANMOD was set up originally for
data card input. Later (Siegel, Wolf, Leahy, & Bearde, 1973b) this capabil-
ity was extended to allow the model user to change the input data via a termi-
nal and to view summary statistics on the terminal cathode ray tube display.
This new capability was considered to increasely greatly the flexibility and
utility of the MANMOD and thereby allow increased use. A third effort was
completed (Leahy, Lautman, Wolf, Bearde, & Siegel, 1974) to allow the
real time collection of experimental data (i. e. , allowing an online operator
to perform part of the message handling task) with subsequent automatic
data reduction and incorporation into a fully automatic simulation. The
procedure for the completion of performing such subject interactive simu-
lations is reported in A Digital Simulation Model of Message Handling in the
Tactical Operations System. III. Further Extensions of the Model for Increas-
ed Interaction.

In the current effort, the MANMOD was coupled with the CASE and the
SAMTOS models. The advantages of such integration are'found in the body
of the report titled A Digital Simulation Model of Message Handling in the
Tactical Operations System. IV. Model Integration with CASE and SAMTOS
to which the present user's manual forms an appendix. In performing the
integration, the subject interactive feature was not included because the
coupled models are exercised on the U 1108 high speed digital computer sys-

tem which in the anticipated mode of use will be time shared. Use of a time
sharing system prevents a realistic subject/computer interaction.

The "user's manual" presents the information required for employing
the integrated model. As such, it also represents a full users manual for
MANMOD since MANMOD is the core of the integration.

iii mi l[]llll I I II I1



The manual contains full input data instructions, operating instruc-
tions, and out descriptions. A full glossary along with program list and flow
charts are included as appendices.
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CHAPTER II

INPUT DATA

The required input data for specifying the simulation structure for
the integrated models are described in this section. Required, optional,
and default parameters are delineated, along with a brief rationale con-
cerning the relative impact of parameter changes on the simulation validity
and on the computer time usage. Three different systems of input data are
used in the model and will be described in this section. There are card
input, CRT input, and computer data file input.

Card Input

Table 2-1 presents the sequence of data cards for entering the
MANMOD computer program. There is a total of 29 card types. Six types
are control cards which either initiate or bypass the entry of different types
of data. These control cards allow default options to be used for simplicity
and also allow the capability of making slightly different multiple runs back
to back without the need to repeat the input of all of the data. The final data
card triggers either a simulation termination or a return to card type 1 and
a new simulation. The order of data cards within a run is critical. A sin-
gle card type out of sequence, an extra card, or a missing card will cause
either an abo -ted run or a meaningless output.

Table 2-2 identifies variable name, variable usage and purpose,
card columns, and input format for card' types 1 and 2. The variable names
are the FORTRAN names used in the computer program. The descriptions
are an abstracted version of the text. The card columns identify the com-
puter card columns to be used on the specified card allocated for the variable.
For example, in Table 2-2, the variable NSHIFT is shown to occur on card
type 2 in card columns 1 to 3. This means the longest value which could be
specified is 999. The letter I in the format columns says that the variable is
entered in an integer format and no decimal point is required and, in fact, is
not allowed. The number entered in these columns is right justified where
blanks are read as zeros. That is, a 9 in column one followed by two blanks
will be read in-as 900. An A under format identifies alphanumeric data where
the exact contents of the colunis are recorded for later printing. An R under
format identifies a real variable. A real number requires a decimal point.

3



Table 2-1

Input Card Sequence

Order
(and Type) Description of Input Card Contents/Function

1 Mission title
2 Simulation parameters
3 Option card
4 Names of operators
5 Operation parameters (one card per operator)
6 Option card
7 Names of message types
8 Hour parameters (one card for each hour)
9 Option card

10 Error data (one card for each of three error types)
11 Option card
12 Message length data
13 Message length standard deviation data
14 Option card
15 Task analysis data (one card for every task element)
16 Option card
17 Effectiveness components
18 Number of error messages
19 Error message VCG data (one card for every error message)
20 Number of information search options
21 Information search data (one card for every information search option)
22 Option card
23 Correction submission data
24 Option card
25 Random walk data
26 Option card
27 Levels of ambiguity data
28 Interruption data and message transmission data
29 Option card

~4



Table 2-2

Input--Mission ]dent ification and Simulation Paramoters

CardColumns Formnt

Mission Title (card type 1)

IDENT- A run descriptor of up to 72 characters is printed on the
top of each page of printout followed by the page nus1b'r ...... 1-72 A

Simulation Parameters (card type 2)

NSHIFT- Numbcr of repetitions or iterations of this mission before
summary data are prepared ...................................... 1-3 I

IIHMAX- Number of hours per shift (determines the number of type 6
cards to be read) .............................................. 4-5 I

MEN(1)- Number of operators of type 1, number of action officers in-
cluding G-3. The highest numbered AO is the G-3 ................. 6 

MEN(2)- Number of operators of type 2, number of input/output device
(IOD) operators. The sum of MEN(1) t MEN(2) determines the
number of type 5 cards to be read in ........................... 7 I

NERROP- Option to process error messages. If equals I error message
data will be read in ........................................... 8 I

INTOP- Option to input interruption and transmission delay data 9 I
ORO(1)- Output recording option number 1 ............................... 10 A

If equal 1 print input data
ORO(2)- Ouput recording option number 2 ................................ 11 A

If equal to I print hourly message queue
ORO(3)- Not used ....................................................... 12 A
ORO(4)- Output recording option 4 ...................................... 13 A

If equal to I print detail task element processing
ORO(5)- Output recording option 5 ...................................... 14 A

If equal to I print message processing
ORO(6)- Output recording option 6 ...................................... 15 A

If equal to I print hour and iteration summary
ORO(7)- If equal to 1 allows experimenter change of input data ......... 16 A
ORO(8)- If equal to 1 triggers personal interruption data input ........ 17 A
ORO(9)- If equal to 1 calls aata from CASE ............................. 18 A
IDAY- Day of mission simulation ...................................... 19-20 I
BKLG- Number of messages in AO/G3 inbox at the beginning of the

shift ........................................................ 21-22 I
PUL- Probability of a non important undetected error in the central

computer complex data store .................................... 25-29 R
PUS- Probability of a significant error in the central computer

complex data store ............................................ 30-34 R
SRTA- System response time to an inquiry ............................. 35-39 R
SRTS- Standard deviation of the system response time to an inquiry.. .40-44 R
IATA(1,1)Task analysis to be used for operator type 1 message type I .... 45 1
IATA(1,2)Same as above but for message type 2 ........................... 46 I
IATA(I,3)Same as above but for message type 3 ........................... 417 I
IATA(1,4)Same as above but for message type 4 ........................... 48 I
IATA(I,S)Same as above but for message type 5 ........................... 49 I
IATA(1,6)Same as above but for message type 6 ........................... 50 I
IATA(1,7)Same as above but for message type 7 ........................... 51 I
IATA(1,8)Same as above but for message type 8 ........................... 52 1
IATA(2,1)Operator type 2, message type 1 ................................ 53 I
IATA(2,2)Operator type 2, message type 2 ................................ 54 I
IATA(2,3)Opera:or type 2, message type 3 ............................... 55
IATA(2,4)Operator type 2, message type 4 ................................ 56 I
IATA(2,5)Operator type 2, message type 5 ................................ 57 1
IATA(2,6)Operator type 2, message type 6 ................................ 58 1
IATA(2,7)Operator type 2, message type 7 ................................ 59 I
IATA(2,8)Operator type 2, message type 8 ................................ 60 I
NTE- Number of task elements overall task analyses to be used

(determines the number of type 15 cards to be read In) ......... 61-63 I
Y- Rendop number to be used to initialize random number

generator (must be odd number greater than 1) ..................65-71 R
ICHAIN- Shift number for this run if chaining option is being

utilized (ICHAIN= I first shift, 0 if no chaining) ............. 76 1
TZERO- Time at start of shift being simulated ......................... 77-80 R

5



Card Type 1

Card type 1 is the first data card. It m,-t be the first entry in
the data file if the cards are read into a file before use in a simulation.
The formats for card types 1 and 2 are shown in Table 2-2. Card type 1
provides 72 columns (columns 1 through 72 on a computer card) for a prose
description of the mission to be simulated. This prose description is stored
in a variable array dimensioned at 12 (6 alphanumeric characters may be
stored in each word on the U 1108 computer). The purpose of this title is
to allow easy identification of a run. The title is printed at the top of each
page of computer printout produced during the simulation.

Card Type 2

Card type 2 contains the more general simulation parameters to be
used to control the simulation. The first variable on this card sets the num-
ber of times the entire simulated mission will be repeated (NSHIFT). The
results of the simulation will be averaged across all NSHIFT mission repe-
titions to produce the output data. This repetition is necessary due to the
stochastic nature of many simulation aspects. Only after the repetition of
the mission across a sufficient number of stochastically generated combina-
tions of events can a more or less stabilized pattern of output be produced.
When a totally new mission is under analysis, a comparison of the differences
in the results between 10, 20, 50, and 100 iterations is advisable. A differ-
ence between the results of only a few per cent is sufficient for selecting the
smaller number of iterations for further runs. Naturally, the smallest num-
ber of iterations producing a stable output pattern should be selected because
the number of iterations is the primary determinant of computer processing
time.

The second card type 2 variable is the number of hours to bp simu-
lated (IHMAX). Up to 12 hours may be simulated during a shift. The value
of this variable will determine the number of type 8 cards read, although
the type 6 card will determine if any are read in on a given run. This allows
multiple simulations. For example, where 12 hours are simulated in one
run, only the first six hours of the 12 might be simulated in a second run.
Obviously, more hours may not be simulated on a second run without reading
in a new complete set of hour data.

The next variables entered are the number of Action Officers [MEN(l)]
and the number of input/output device operators [MEN(2)] to be included in
the simulation. At least one of each must be specified. The number of Ac-
tion Officers includes the G3, who only works on non routine messages. The
total number of men [MEN(I)+ MEN(2)] may not exceed six.

6



Variable NERROP of card type 2 determines whether the error
message evaluation aspect of the MANMOD will be used in the current
run. If the value 1 is entered, then the data cards type 18 to 27 (de-
scribed later) must be supplied. If any other value is used, error mes-
sages occurring in the simulation cause a simple branch in the task anal-
ysis and no simulation of the decision process or the information search
procedure will occur.

Another option controller is the variable INTOP. If INTOP is set
equal to 1, the incoming message interruption and transmission delay fea-
tures will be used. Exercising this option requires that card type 28 be sup-
plied.

Five output recording options [ORO(1-6)] are available for selection.
Samples of each printout option are presented and discussed in Chapter III.
These options are triggered by a 1 in the appropriate column. Option 1 pro-
vides a printout record of the input data in its entirety. Option 2 provides
a printout of the Action Officer message queue which includes the messages
already available, as well as the messages which will be arriving during the
hour. The IOD queue is also displayed as a result of option 2. Option 3 is
not used. Option 4 provides the most detailed record of the simulation in-

cluding the time and outcome of all tasks performed. This record will pro-
duce two pages of printout for each message processed, not counting hour
iteration summaries. The program will automatically drop detailed print-
ing after the first iteration. Option 5 produces a printout of message proc-
essing information including any errors and the time at which the message
completion segments were performed. Option 6 produces hour and iteration
summaries. The overall run and shift summaries are automatically called
at the appropriate times and thus are not optional.

Options 7, 8, and 9 are not printout options but interaction options.
Option 7, when exercised, allows the user to change output via a terminal,
as well as to receive summary data on the terminal's cathode ray tube.

Option 8 calls data collected in the subject interactive mode. The
subject interactive data collection mode is not currently available on the
U 1108 system. However, provision for the use of data collected in this
mode has been included if such capability becomes available in the future.

Option 9 allows for entering data provided by the CASE model. This
option also enters output data into another file for the later use of the
SAMTOS model. These data are described later. The next variable en-
tered is the day of the mission simulated. The day number refers to the
number of days which have been worked without a day off up to and includ-
ing the simulated day. The day number is used as a partial basis for com-
puting operator fatigue level.

7V



The number of messages in the Action Officer's in box (BKLG) at
the beginning of the shift is the next variable entered. These represent

backlog messages or communications left over from the previous shift.
This number is replaced by a simulation generated number for the second
shift of a chained run.

The probability of an unimportant undetected error (PUL) is followed

by the probability of a significant error (PUS) in the central computer com-
plex. These errors represent noncorrected data which will compose mis-

information within the data bank. These probabilities are used in connec-
tion with other simulated performance characteristics to predict informa-
tion loss and other measures of system performance.

The average response time (the time between an inquiry and a re-

sponse) (SRTA) is entered along with its standard deviation (SRTS). These
values may be replaced by CASE generated data if option 9, described above,
is exercised.

The IATA (J, IT) array identifies the task analysis or procedure to

be used by each operator type (J) in processing each type of message (IT).
The exact task analysis data are entered later. The model is presently
limited to a maximum of four task analyses. A task analysis may have up
to 20 task elements. The total number of task elements (NTE) across all
task analyses is entered. This value will determine the number of type 15

cards to be entered later. This value will be overridden by the type 14 and
if no cards are to be read in on a particular run.

The random number generator must be initiated by starter value (Y).
The starter value will produce a repeatable string of pseudorandom num-
bers. By using the same initial value of Y, along with an identical set of
input data, an exact simulation duplicate can be produced. This capability
is useful when a repetition of a specific run is wanted.

A simulation may be run chaining the messages left incomplete on
one run to the backlog used on the next run. This chaining option is control-
led by the variable ICHAIN. Where no chaining is desired, ICHAIN should be
set to zero. When ICHAIN is set to one, the left over messages are recorded

onto a data file. When ICHAIN is set to 2, the number of incompleted mes-
sages from run 1 are considered as backlog messages and are processed.
The time in seconds at the start of the shift being simulated (TZERO) repre-
sents the final card type 2 entry.

~ 1 8



Card Types 3, 4, and 5

Table 2-3 presents the operator performance parameters entered
on card type 3. Column 1 of card type 3 (ISKIP), if set to 1, will cause the
program to skip the section on entering operator parameters. Like the
other skip commands in this section, this skip courses a bypassing of the
computer program sections which read in the relevant data. That is, if the
skip instruction is given but data cards containing operator characteristics
are entered, the program will fail.

The first card (card type 4) after the ISKIP card contains the name or
other alphanumeric identifiers of each of the operators being simulated. As
shown in Table 2-3, the names (NAME) are read from 1 to N, where N is the
total number of operators in the system [(N = MEN(I)+ MEN(2)]. Six card
columns are allocated for each name and as many groups of 6 will be read as
necessary. These names will be shown on various printouts produced by the
simulation and afford interpretive ease.

The operator performance characteristics are entered through card
type 5. One card type 5 is employed for each operator. The first column
of each card type 5 contains the man number (M). The operator speed entry
[(F(M)] indicates how fast this crewman works in comparison with the aver-
age speed specified in the time allocations on the task analysis cards. An
average man should be assigned an F(M) factor of 1. 0. As the F(M) values
decrease, the speed of the simulated operator increases. A speed factor of
. 80 would indicate a rapid worker. Similarly, a speed factor of 1. 2 would
produce a blower than average worker. Extreme values of less than . 5 or
more than 1. 5 are not recommended as they represent individuals who are
grossly atypical. This speed factor is considered independently of the accu-
racy of work. Operator precision or accuracy is indicated by another factor
[PREC(M)]. This precision factor is scaled similarly to speed. That is, a
highly precise man (i. e., one who makes fewer errors than the average would
have a precision factor of less than 1. 0). A perfect operator (never any er-
rors or task element failures) would be represented by a value of. 8 and a
value of 1. 2 would result in a grossly incompetent operator.

Stress is produced within the model when nonroutine messages ac-
cumulate up in the inbox. Within the model, stress serves to produce faster
and more accurate work up to a preset threshold [STRM(M)]. This stress
threshold is equivalent to the nimber of priority messages waiting in the
inbox which will produce a maximum effort for this man.

The final card type 5 entry represents the man's level of aspiration
[ASP(M)]. An entry of 1. 0 means that this man strives for perfection. As-
piration levels of. 90 to . 95 have been found to be appropriate in most simu-
lation situations.

9



Table 2-3

Input--Operator Parameters

Card
Columns Format

Read or skip operator parameters (card type 3)

ISKIP- If equal to 1 skip to reading card type 6.
If not equal to 1 read card types 4 and 5 ............ 1 1

Names of operators (card type 4). Reads in one six

character name for each of the men specified in card
type 2.

NAME(l)- Name of operator number 1 .......................... 1-6 A
NAME(2)- Name of operator 2 ................................. 7-12 A

NAME(M)- Name of operator M

Operator parameters (card type 5). One card is read in for each
man specified in card type 2.

M- Man number .......................................... . 1

F(M)- The speed factor of this man. A faster than average

man has an F(M) value less than 1.0. A slower than
average man has an F(M) value greater than 1.0 ...... 5-9 R

PREC(M)- The precision factor of this man. An average man

who makes an average number of errors would have
a precision factor of 1.0. A highly precise man
who makes many fewer than average errors would
have a precision factor of 0.9. Perfection is repre-

sented by a value of 0.8 and complete failure which
would result in unending runs is represented by a

value of 1.2 ........................................ 10-14 R

STRM(M)- The stress threshold of this man. The number of
priority messages in the backlog for this man will

produce a maximum effort .............................. 15-19 R

ASP(M)- The level of aspiration of this man. An aspiration
of 1.0 represents striving for perfection ............. 20-24 R

10



Card Types 6, 7, 8, and 7.5

Table 2-4 presents the hour parameter input information contained
on card types 6, 7, 8, and 7. 5. Card type 6 allows the option to skip the
input of the data called for by card types 7, 8, and 7. 5. A 1 in column 1
causes a transfer to reading in the data contained in card type 9. Anything
else in this column (as long as it is an integer nun-ber) will permit normal
input processing.

In card type 7, a six digit alphanumeric identifier is read in for
each message type (NMTYP). This identifier will be printed out in the
detail record (when this output option is called). It identifies the type of
message being processed at any given time.

One type 8 card is involved for each hour specified on the type 2
card, INMAX entry. The first datum on each type 8 card is the hour num-
ber (IH). Then, the number of messages which will arrive in the Action Of-
ficer's inbox in the final 15 minutes of this hour is indicated [IGP(IH)]. The
number of messages arriving in the Action Officer's inbox randomly through-
out the hour [IGR(IH)] is the next entry. Messages specified in this category
may still, by chance, arrive in the last quarter of the hour. The next value
[IUR(IH)] is presently nonfunctional.

Although the number of messages arriving during the hour is fixed
[IGP(IH)] + IGR(IH)], the priority and the type of each individual message
within an iteration is stochastically determined. The probability that any
given message type is assigned is specified by the variable FRET(IT, IH).
The probabilities are entered cumulatively as IT goes from 1 to 7. For ex-
ample, if. 70, . 78, . 82, and 1. 0 are entered, type 1 has a probability of

70, type 2 has a probability of . 08, etc. The final proportion must be
equal to 1. 0 within an hour. This method allows one random number to
be drawn from a uniform distribution (i. e., uniform between 0. 0 and 1. 0).
This one random number is compared with the type probabilities as IT goes
from 1 to IT. If the random number . 74 was selected, it would be compared
with . 7 and type 1 would be rejected; then . 74 would be compared with type 2,
and since its cumulative probability of. 78 is greater than . 74, message
type 2 would be selected.

Message priority is also selected stochastically. The variable
FREP(IP, IH) specifies the cumulative probability of each message priority
(IP) within each hour (IH). The input form is the same as for FRET, de-
scribed above.

1%
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Tablt 2-1

InPu t--flour Parameters

Card
Columns Format

Read or skip hour parameters (card type 6)

ISKIP- If equal to 1 skip card type 9
If not equal to 1, read card types 7 and 8........................ 11

Names of message types (card type 7)

NMTYP(l)-Name of message type 1............................................. 1-6 A
NMTYP(2)-Name of message type 2............................................. 7-12 A
NMTYP(3)-Name of message type 3............................................. 13-18 A
NMTYP (4)-Name of message type 4............................................. 19-24 A
NMTYP(5)-Name of message type 5............................................. 25-30 A
NMTYP(6)-Name of message type 6............................................. 31-36 A
NMTYP(7).-Name of message type 7............................................. 37-42 A

Messages per stimulus data (card type 7.5)

RMPS(l)-Number of messages expected per stimulus for message type 1 ........1-5 R

RMPS(2)-Number of messages expected per stimulus for message type 2 ....... 6-10 R

RPMS(3)-Number of messages expected per stimulus for message type 3 ........11-15 R

RPMS(4)-Number of messages expected per stimulus for message type 4 ....... 16-20 R

RPMS(5)-Number of messages expected per stimulus for message type 5 ....... 21-25 R

RPMS(6)-Number of messages expected per stimulus for message type 6 ........26-30 R
RPMS(7)-Number of messages expected per stimulus for message type 7 ....... 31-35 R

Hour parameters (card type 8)
One card for each hour specified in card type 2 by IHMAX.

IH-Hour number.............................................................. 1-2I
IGP(IH)-Number of messages arriving in AO/G3's inbox in the last 15

minutes of this hour................................................ 3-4I
IGR(IH)-Number of messages arriving in AO/G3's inbox randomly

throughout this hour................................................ 5-6I
IUR(IH)-Non functional...................................................... 7-8I
FRET(LIH)-Cumulative proportional occurrence of message type 1 -add ... 10-14 R
FRET(2,lH)-Type 2-change.................................................... 15-19 R
FRET(3,IH)-Type 3-delete.................................................... 20-24 R
FRET(4,IH)-Type 4-query..................................................... 25-29 R
FRT(5,IH)-Type 5-relay..................................................... 30-34 R
FRET(6,IH)-Type 6-SPR....................................................... 35-39 R
FRET(7,IH)-Type 7-SRI....................................................... 40-44 R
FREP(l,IH)-Cumulative proportion of message occurrence of priority type

1- routine 45-49 R.
FREP(2,IH)-Priority type 2-priority......................................... 50-54 R
FREP(3,IH)-Priority type 3-operational immediate........................... 55-59 R
FREP(4,IH)-Priority type 4-flash............................................ 60-64 R
FREP(5,IH)-Priority type 5- presidential interrupt......................... 65-69 R
FRER(IH)-Frequency of routine message arrival per hour..................... 70-74 1
'FREO(IH)-Frequency of arrival of other than routine messages per hour..75-79 1

12



The arrival time of the messages specified in IGR are determined
stochastically. However, IGR is controlled by the variables FRER(IH)
and FREO(IH). FRER is the frequency of arrival of routine messages per
hour, while FREO is the frequency of arrival of other than routine messages
(i. e., higher priority).

The columns of card type 7. 5 indicate the mean number of messages
generated for each stimulus message in the Action Officer's inbox [RMPS(IT)].
A different generation rate may b(. indicated for each message type. The num-
ber of messages generated by IGP and. IGR will be compounded by RMPS so
that the number of messages available for processing each hour will be a var-
iable with a lower limit of IGP + IGR.

Card Types 9 and 10

Card type 9 allows the option for skipping the error data of card type
10. Table 2-5 shows the input form for the error data, as indicated by card
type 10. The errors produced in the processing of a message are stochasti-
cally determined using the input error rates specified for each type of error
(IE). Four types of errors are considered: (1) commission--too much infor-
mation has been supplied, (2) abbreviation, typographic, or spacing, (3) omis-
sion--the lack of information where information or an entry should have been
made, and (4) other. The type 10 error data card also contains the error
rate [ER(IE, IT)] for each type of message (IT). Capacity exists for eight
message types, but only seven types are used at present. The error rates
indicate the average number of errors per 100 characters printed or typed.
Of the errors produced, some will be detected and corrected immediately;
some will perturb the simulated computer resulting in an error return, and
others will pass through and enter the computer data bank. The Action Of-
ficer's errors, which produce computer error returns, are indicated by the
variable ERPG, while the percentage of the UIOD's errors which prbduce er-
ror returns is indicated by ERPI. These two variables (ERPG and ERPI)
are indicated in the last two columns of the error data card.

Card Types 11, 12, and 13

Table 2-6 shows the input formats for the message length data. Card
type 11 is the bypass option card. Card type 12 contains the mean number
of characters [INC(IT)] read in for each message type, and card type 13 con-
tains the standard deviation [INS(IT)] of this mean. Random numbers from a
normal distribution are used in conjunction with the mean and standard devia-
tion to determine the exact length of each message of the given type as it is
created and added to the message flow.

13



Table 2-5

Input--Error Data

Card
Columns Format

Read or skip error data (card type 9)

ISKIP- If equal to 1 skip to card type 11,
if not equal to 1, read card type 10 .................... . I

Error data (card type 10)

IE- Type of error, 1m commission, 2= abbreviation,
typographical or spacing, 3z omission, 4= other ......... 1 I

ER(IE,1)-Error rate per 100 characters of message type 1 ......... 2-9 R
ER(IE,2)-Message type 2 ........................................... 10-17 R
ER(IE,3)-Message type 3 ............................................. 18-25 R
ER(IE,4)-Message type 4 ............................................. 26-33 R
ER(IE,5)-Message type 5 ............................................. 34-41 R
ER(IE,6)-Message type 6 ............................................. 42-49 R
ER(IE,7)-Message type 7 ............................................. 50-57 R
ER(IE,8)-Non functional ............................................. 58-65 R
ERPG- Percentage of G3/AO errors which produce error returns.. 65-72 R
ERPI- Percentage oF UIOD errors which produce error returns... 73-49 R

Table 2-6

Input--Message Length Data

Card
Columns Format

Read or skip message length data (card type 11)

ISKIP- If equal to 1, skip to card type 14
If not equal to 1, read card types 12 and 13 ............. I

Read message length means (card type 12). Note: The variable INC is
explicitly specified as REAL

INC(1)- Number of characters in transformed message type I ...... 1-9 R
INC(2)- Message type 2 ............................................. 10-19 R
INC(3)- Message type 3 ............................................. 20-29 R
INC(4)- Message type 4 ............................................. 30-39 R
INC(5)- Message type 5 ............................................. 40-49 R
INC(6)- Message type 6 ............................................. 50-59 R
INC(7)- Message type 7 ............................................. 60-69 R
INC(8)- Non functional ............................................. 70-79 R

Read message length standard deviations (card type 13). Note: The
variable INS is explicitly specified as REAL.

INS(1)- Standard deviation of characters in transformed message

type 1 ..................................................... 1-9 R
INS(2)- Message type 2 ............................................. 10-19 R
INS(3)- Message type 3 ............................................. 20-29 R
INS(4)- Message type 4 ............................................. 30-39 R
INS(5)- Message type 5 ............................................. 40-49 R
1NS(6)- Message type 6 ............................................. 50-59 R
INS(7)- Message type 7 ............................................. 60-69 R
INS(8)- Non functional ............................................. 70-79 R
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Card Types 14 and 15

Card type 14 allows a task analysis bypass. The input form for the
card type 15 task analytic procedure is shown in Table 2-7. The number of
cards expected has been previously indicated by NTE on the type 1 card. Each

task analysis card identifies the task analysis number (K), as well as the task
element number () being described. Five types of tasks [JTYPE(1, K)J maybe
used. Type 1 identifies a task which allows message rejection at a probabil-
ity specified by AVPROB(I, K). A rejected message will be held unprocessed
in the queue until the next hour, at which time it will be resubmitted for proc-
essing. A type 2 element is one whose time refers to a per character proc-
essing time. This per character time will be combined with the actual num-
ber of characters in a particular message to determine the total processing
time. A type 3 element is a decision element. In a decision element, the
operator speed factor, precision factor, and stress level do not affect the
outcome. This type task is used when a situation independent branching func-
tion is incorporated in a task procedure. A similar feature is found in the
type 4 element. Type 4 identifies an equipment task whose performance is
independent of all operator characteristics. This task is used where the
time control aspect of the task is determined by the equipment, e. g., warm
up time, computer response time.

Task type 5 is not used at the present.

Task type 6 is a special type of branching task which will receive
either an ERR (i. e., simulated error response, the simulated computer
will not accept transmission, try again) or a CDR (correct reception). The
number of error returns is a function of errors generated by both the Action
Officer and the UIOD operator during the preparation and typing of the message.

If an error message is received, then human decision time and information
search time will be computed and added to the duration of this element. If
no error message data were entered for a given simulation, then the element
will simply cause the failure of task sequence route to be followed.

The criticality of the task [CRIT(I, K)] is indicated by the entry of a C
in column 8 of card type 15. Task criticality is used in the computation of
the overall effectiveness measure. Failure of a critical task is recorded
and is considered to be detrimental to mission effectiveness.

15



Table 2-7

Input--Task Analytic Data

Card
Column Format

Read or skip task analysis (card type 14)

ISKIP- If equal to 1, skip to card type 16 ............................... 1
If not equal to 1, read card type 15.

Task analysis (card type 15)
One card for each task element specified by NTE in card type 2.

K- Task analysis number .............................................. 1-2 I
I- Task element number within this task analysis ..................... 3-5 1
JTYPE(I,K)-Task element type where 1= a task element on which the

message may be rejected with a probability specified by
AVPROB(I,K), 2= a task element in which the number of
characters for this message type will be multiplied times
the stochastically determined mean time to produce the time
required to transform the message, 3= a decision task element
where operator factors such as speed [F(M)], precision [PREC(M)]
and stress level [STR(M)] are not allowed to affect the dura-
tion or success probability of the task element, 4= an equip-
ment task element where operator factors are considered and the
task cannot be failed, 5= not used, 6= a special type of
branch task element where either a "COR" or "ERR" response is
expected .......................................................... 7 I

CRIT(I,K)- Criticality of the task element. C= critical, not C is not
critical .......................................................... 8 A

END(I,K)- Message processing segment ended by this task element, if any.....IC I
IJF(I,K)- The number of the task element which will follow this one if

this task element is a failure .................................... 12-14 I
IJS(I,K)- The number of the task eldment which will follow this one if

this task element is a success .................................... 15-17 I
AVGTM(I,K)-Task element mean performance time ................................ 20-29 R
SIGMA(I,K)-Standard deviation of AVGTM(I,K) .................................. 30-39 R
AVPROB(I,K)-Task element success probability, the probability that the

following task will be IJS(I,K) and not IJF. Also the probabil-
ity of message rejection when JTYPE(I,K)= 1 ....................... 40-49 R

UETYPE(I,K)- Undetected error type T= transform, not T= all others ........... 50 A
UEP(I,K) Undetected error probability ...................................... 51-56 R

INTS- Number of personal interruptio- types to be considered on this
task element. This value determines the number of interruption
data cards to be read in. (INTS < 4 read 1 additional card;
5 < INTS < 9 read 2 cards) ........................................ 80 I

Interruption data (separate card(s) 4 interruptions/card)

ITYP- Type of interruption, up to four on a card ................... 2,22,42,62
f'ROB(I,K,ITYP)- Probability of this type of interruption .......... 3-8,23-28,43-48,63-68 R
"ITE(I,K,ITYP)- Average duration of interrupt .................... 9-14,29-34,49-54,69-74 R
ADI(I,K,ITYP)- Standard deviation of interruption .............. 15-20,35-40,55-60,75-80 R
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Message processing time within the model is divided into mes-
sage segments. These segments are based on Baker's (1970) categoriza-
tion of message handling functions. These time segments are described
in the section on model output. The entry in column 10 of each card type
15 indicates the time segment which ends for a given message when the
simulation of the performance of the task element being considered by the
type 15 card is completed.

The progression of an operator through a task analytic sequence
need not be linear. The sequence to be followed may be in any order (with
the exception that element 1 must be first) and is determined by whether
the current task element is failed or performed successfully. If the current
task is failed, the next task to be performed is indicated by IJF(I, K) and if
the task is performed successfully, the next task to be performed is indi-
cated by IJS(I, K). Frequently, the current task should be repeated, in case
of a failure [IJF(I, K) = I]. Looping back to a previous task (loops should be
written very carefully to avoid perpetual loops) or going on to a special task
element (i. e. , one not performed except in case of failure) are also accept-
able alternatives. In the case of an element identified as type 6, the element
cannot be failed in the normal sense and the failure sequence will be triggered
by an error message logic which does not involve the random walk and the
vocalic center group concepts described later.

The sequence number in IJS or IJF (as applicable) will determine the
task element to be performed next. A blank or zero entry identifies the com-
pletion of the task. A task analysis may have any number of completion points.

The durations for task elements are taken from a normal distribution
with an input mean of AVGTM(I, K) and a standard deviation of SIGMA(I. K).
These times will be varied stochastically within the niodel and will tend to be
increased by fatigue and decreased by stress. The values used for AVGTM
may be obtained through expert judgment, actually timing operations in the
field, or some standardized data bank of performance time. The probability
that the task element will be performed successfully is indicated by AVPROB
(I, K). The probability of failure on that task element is therefore 1 minus
AVPROB. In the case of commonly performed elements, success rates in
the range . 90 to . 98 are most frequently used.

Errors are assumed to be either deteleted or undetected. Detected
errors are those which are indicated at some point by operators or ty the
computer. Undetected errors are those that remain undetected and enter
the simulated computer's data bank. The only undetected error type simu-
lated in tLe MANMOD is the transform type, i. e. , where information is trans-
formed from one form to an another by the operators. A transform element
is indicated by a T in the UETYPE(I, K) column of card type 15.

17
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When a transform element is indicated, the probability that an un-

detected error will enter the data base [UEP(I, K)I must also be indicated.

Unless a type T is indicated in UETYPE, it does not matter what is in UEP

(I, K). Undetected errors in the computer data base lower the results of the

computations of system effectiveness.

Card Types 16 and 17

Table 2-8 shows the input format of the effectiveness correlations
and weights. The components of these effectiveness measures are described

in Siegel, Wolf, and Leahy (1973a).

The final entry on card type 15, INTS, controls the input of personal

interruption data. These interruptions include such considerations as personal

comfort and interruptions from phone calls. Up to 9 types of interruptions may
be considered for any task element. A separate card (cards) is (are) employed

to describe this interruption.

Table 2-8

Input--Effectiveness Component Data

Card

Columns Format

Read or skip effectiveness components (card type 16)

ISKIP- If equal to 1 skip to read card type 18. If not
equal to I read card type 17 ............................ 1 1

Effectiveness components (card type 17)

CC12- Correlation between thoroughness and completeness ....... 1-4 R
CC13- Correlation between thoroughness and responsiveness ..... 5-9 R
CC14- Correlation between thoroughness and accuracy ........... 10-14 R
CC23- Correlation between completeness and responsiveness ..... 15-19 R
CC24- Correlation between completeness and accuracy ........... 20-24 R
CC34- Correlation between responsiveness and accuracy ......... 25-29 R
W(M- Relative weight of thoroughness in computing

overall effectiveness ................................... 30-34 R
W(2)- Weight of completeness.................................. 35-39 R
W(3)- Weight of responsiveness ................................ 40-44 R
W(4)- Weight of accuracy ...................................... 45-49 R

The weights must sum to 1.0.

18



Card type 16 is the bypass option and card type 17 contains the ef-
fectiveness correlations and weights. These are needed to compute system

effectiveness and have been left as a variable because it is believed that these
values may change over time. Values currently suggested for entry are:

Effectiveness Component Suggested Entry

CC12 .50

CC13 .50
CC14 .50
CC23 .50
CC24 .50
CC34 .50
W(l) .25
W(2) .25
W(3) .25
W(4) .25

Card Types 18 through 27

The entry of error message data is an option which must be speci-

fied on the parameter card. Having specified the option, a full set of error
message data must be entered. Table 2-9 lists the error message and as-
sociated random walk data. The first card (card 18) specifies the number

of error messages to be read. This number of error messages must be

described in terms of number of vocalic center groups (NVGM).on the follow-
ing card or cards. The vocalic center group concept is described in the body

of the report of which this user's manual forms an appendix. Up to 40 mes-
sages may be described on a single computer card. If 41 messages are spe-

cified, a second card will be read, but only the first value on that card will
be entered.

The number of information search options available to the operator
is read in next (card type 19). An information search option is any proce-
dure that a simulated operator might follow in order to determine the error
in his message which has produced computer generated error return. It in-
cludes such possibilities as consulting reference materials and asking other

operators for information. The number of options specified determines the
number of option data cards used. The first option datum read in is the op-
tion number. Following the option number, the probability that this option
would be selected (PROBOP) is entered. This probability must be specified

as a cumulative proportion. That is, if options 1, 2, and 3 possess respec-
tively real probabilities of . 20, . 50, and . 30, the entry data would be ex-
pressed as . 20, . 70, and 1. 0. The highest option number available must
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Table 2-9

Input of Error Message and Random Walk Data

Card Card
ixpe Variable Description Format Columns

18 NE Temporary indexer for number of error messages (NERMSG).
If equal to zero no type 19 cards will be read in. 13 1

19 NVGM(NE) The number of Vocalic Center Groups for each error
message will be read in. Up to 99 VCG's may be
specified for each. Up to 40 entries are inputted on 1-2,
each card up to a maximum of 100 error message descriptors. 4012 3-4,etc.

20 NOr Temporary indexer for the number of information search
options (NOPTIO) for tracing down responses to error
messages. If NO? is equal to zero no type 21 cards will
be read in. NO? determines the number of type 21 cards
read in. (Maximum of 9). 12 1-2

21 I The information search option on this card. 12 1-2
PROBOP(I) The probability (cumulative as I goes from I to NOP) that

option I will be selected for performance. F1O.3 3-12
TIMCOR(I) The mean time to perform information search option I. F1O.3 13-22
SDCOR(1) The standard deviation of TIMCOR(1). F1O.3 23-32

REDAM(1) The ambiguity reduction factor produced by this option. F1O.3 33-42
DESCOP(I,3) A prose description of the option. 3A6 43-60

22 I Indicator for whether correction submission data is to be
read in. If equals 1, no type 23 cards will be read in. 11 1

23 PROBCR The probability that a change in response to an error
message will be correct. F1O.3 1-10

AVCOR The mean time required to input and send a change. F10.3 11-20
SDACR The standard deviation of AVCOR. r0.3 21-30

24 1 Option for reading in random walk data (1= yes). If not
equal 1,then card type 25 is not expected. 11 1

25 TSTEP The time required to take each step in the random walk,
whether left or-right or circular. F10.3 1-10

PRBRT The probability of moving right, or toward solution I
within the one dimensional random walk. F10.3 11-20

PRBWR The probability of moving left, or toward solution 2
within the random walk. FI0.3 21-30

26 1 Option for reading in cut off points for levels of
ambiguity with regard to the number of Vocalic Center
Groups. If equal to 1, no card type 27 will be expected. II 1

27 LEV(IL) The cut off points for level of ambiguity where levels
1 and 5 are absorbing states and constitute zero and 1-5,
complete ambiguity respectively. 515 6-10,etc.
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have an expressed probability of 1. 0. All probabilities higher than 1. 0
are treated as if they were 1. 0.

The time required to perform each option is stochastically com-
puted from a normal distribution with a mean of TIMCOR and a standard
deviation of SDCOR. It is assumed that each information search option has
some value in helping the operator determine the solution to the problem
,posed by the error message. This value is termed the ambiguity reduction
factor (REDAM). Ambiguity reduction is expressed as a proportion where
a value of 1. 0 describes an information source which always provides a solu-
tion, i. e., removes all ambiguity. A value of . 50 would indicate a source
which, on the average, reduces the ambiguity by one-half.

The final information search descriptor is completely optional. A
prose description of the search option up to 18 characters in length may be

included. This prose description will be displayed to the terminal when ex-
perimental control of parameters is desired and will be printed out with the
other task information when the detail message processing option is called.

The next category of information to be entered is the correction sub-
mission data (card type 22). First, an indicator of whether such data should
be read in is required. A 1 in the first column will cause the computer pro-
gram to bypass the inputting of correction submission data. By bypassing, we
mean here (as elsewhere) that the section in the program which reads in such
data and stores it in the appropriate place is skipped. The cards themselves
are not skipped.

Correction submission data are used when the operator has found a
solution to the error message and proceeds to modify the original message.
The probability that the solution will correct the message to the satisfaction
of the computer is stored in PROBCR. The time to perform such a modifica-
tion is taken from a normal distribution of mean AVCOR and a standard devia-
tion of SDACR (card type 23).

The simulation of the decision making is performed through the use of
a random walk model. The random walk simulation will result in either find-
ing a solution to the problem posed by the error message or will result in a de-
cision of no immediate solution and information search will commence. The
input data required are the time required to take each step within the random
walk (TSTEP) and the probabilities of moving to a solution (PRBRT) or toward
no solution (PRBWR). These are entered on card type 25. These probabilities

need not sum to 1. 0. The difference between their sum and 1. 0 is taken to be
the standstill probability, i. e., the probability of moving neither towards or
away from a solution. Here, time is spent in the decision making process,
but no movement is achieved toward a solution.
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The starting point within the random walk has an effect on whether
or not and how quickly a solution is reached. There are five possible
starting points- -locations 1, 2, 3, 4, and 5. Location 1 represents reach-
ing a solution, while location 5 represents deciding that no solution is im-
mediately apparent. The option to read in new cutoff points is triggered
by a blank card type 26, while a card type 26 with a 1 in column 1 will by-
pass this option. The cutoff points (LEV) are in order from 1 to 5 (card
type 27), and indicate the highest number of vocalic center groups which
an error message may have and still be considered in that category. The
smallest number is indicated by the highest number plus 1 of the previous
category. For example, if 0, 5, 10, 20, 100 were entered for cutoff points,
then no message could have zero vocalic center groups. Therefore, none
could start in category 1. A message with six vocalic center groups would
be in category 3 since it has more than 5 but less than 10 VCG's. The cut-
off points for VCG's should be determined from a study of the distribution of
the frequency of occurrence in the error messages under consideration. In
the case of an unavailability of such data, the data shown in Table 2-10 may
be used. The Table 2-10 data were obtained from an analysis of the vocalic
center groups in all current TOS error-messages.

Table 2-10

Categorization of Vocalic Center Groups (VCG's) in Current
TOS Error Messages

Category Number of VCG's

1 < 4
2 > 4 < 7
3 > 7 <10
4 > 10 <14
5 > 14

Card Types 28 and 29

In some versions of the TOS, only one tie line is available from the
computer. This tie line is used alternately by the CRT terminal and the
printer. An incoming message of higher priority than the current message
of the UIOD is assumed to have precedence and to cause an interruptionand
delay in the processing of the current message. (Note: This data is optional
and controlled by the value of INTOP on the #2 card. ) These incoming mes-
sages are generated stochastically with a near frequency of FRHR(IH) per
hour (card type 28). Also entered are the mean and standard deviations of
the interruption, DURIN(IH) and SDIN(IH)..
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The computer may be accepting input from a number of terminals
at the same time. Transmission delay will result, and this effect is acti-
vated by entering the mean and standard deviation of the delays per hour,
DEL(IH) and DELSD(IH). as shown in Table 2-11.

Table 2-11

Input of Incoming Message Interruptions and Transmission Delay Data

Card
Card Variable Description Columns Format

28 IH Hour number (one for each hour) 15 1-5
FRHR(IH) Frequency of incoming messages of priority

greater than 1 for hour IH FS.0 6-10

DURIN(IH) Mean duration of incoming messages in hour F'10.2 11-20
SDIN(IH) Standard deviation of DURIN(IH) F10.2 21-30
DEL(IH) Mean duration of transmission to computer time F10.2 31-40
DELSD(IH) Standard deviation of DEL(IH) F1O.2 41-50

29 IREP Indicator to read in more normal input data from
card file (= Yes). Ii I

Card type 29 controls the option to read in part or all of a new simulation
scenario. If a 1 is entered, the program will start again and read in a new
card type 1.

23
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Out pit

The results of the simulation are displayed as printout. The re-
sults calculations and the output formats are described in Chapter III of
this report. Provision is also made for input display. The various input
displays are presented in Figures 2-1 through 2-4. Figure 2-1 generally
contains information relative to the scenario simulated including items
such as manning factors and message input. Figure 2-2 presents task anal-
ytic information input and the input correlations between the components
of the effectiveness components and the weights of each component. Figure
2-3 shows the various input records relative to the error message, informa-
tion search, and random walk input. Figure 2-4 presents simular informa-
tion relative to interruptions and transmission delays.
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ERROR klrc SAGE nATA_

ERROR VOCALIC
rTSSAC.F CEN TP/L

NO GROIIf's

27

3

4 1?

5 A

INFORMATION SEARCH_ DATA __

OPTION PROBABTLITY V.EAN Sn AMP1[ITTY nFSCRTPTTOM,
R EDUCWT I O

1 .100 20.0 2.0 .10 A

2070r 4 40. 0 .14.0 _ .2n G__ L_ nLS AR y
3 1.nt00 60.0 6.0 .3n NrTGHPO?

CORRECTTON SUBMISSIONRATA

PROBARILITY THAT THE CwpN\Gr EtUTr'PE IS CORPECT .7n00

MEAN TIlk4F TO ENTER CHANF* 2?5. n0,
STANDARO DEVIATION 2.50

RANDOMi WALK DATA
TIME REOUIPED PFR STEP 4.500
PROBARILITY OF MOVING PI(GHT .600

_PRO.BARIL ITY -OF- MOVI NG LFFT .300

LEVELS OF AMlIcUITY

-Lr-VEL-'-VCGS
.1 1

3- '0

4 50

5 -- 0,

Figure 2-3. ]Error message and related input record.
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1 1 I0 7.5 1 -f2

Figure 2-4. Interruption and transm-ission delay input record.
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CHAPTER III

OPERATIONS AND OUTPUT

In order to call up the full integrated model, some type of terminal
is required. The displays and procedures detailed in this section are most
appropriate for implementation on the ADS 660 terminal. However, almost
any other terminal possessing the appropriate transmission rate may be
used.

To implement the integrated model, the first step is to call up the
computer and wait until the connect signal (usually a light appears). Next,
a computer interface port must be specified such as: #ARI04. A run card
must appear next: @RUN run name, charge no, project id, 10, 100. The
run name is completely arbitrary and is used only for run identification.
The programmer's last name or initials are commonly used. A valid charge
number is essential. A project identification of MANMOD is recommended,
although not absolutely necessary.

The project identification is followed by an estimated computer run-
ning time in minutes (a value preceded by the letter S may be used to speci-
fy seconds) and then by the maximum number of pages of computer printout.
In order to execute the program, only the statement @ADD TRY. MANAMOD
is required. Following this instruction, the computer will respond with a
series of READY's which refer to the various files being assigned. After
all files are ready, the program starts. First, the normal input is read,
and then the statement.

APPLIED PSYCHOLOGICAL SERVICES PRESENTS appears on the
screen. This statement is followed by basic instructions for use.

After the message is complete, depressing the new line button (if
the conversational mode is being used) or the XMIT button if the message
mode is used will permit the computer to go on to the next display.

In the next display, the operator is asked to select a data category
for change. If no category is selected, normal simulation will commence.
If one of the data categories (from 1 to 22) is selected, then the next mes-
sage will provide an opportunity to change any of the data forms. If the
number 99 is selected, an index to the available data categories is present-
ed. If any other number is chosen, the program commits a normal termina-
tion. This is the preferred and optimal way to end the program. Other meth-
ods may provide problems for data recovery from the normal output file.
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Revised CASE Employment

When data change option 22 is selected, data may be read in from the
revised CASE program. The data to be read in consists of the total duration
(cumulative) and frequency of interruption at each of the nodes (i. e., inter-
section or choice points) preselected in the revised CASE model. Of these
nodes, only a few are of interest for the MANMOD and these must be iden-
tified. After the appropriate nodes (the correct nodes for the test case are
16, 38, and 50) are indicated, the program computes means, and these are
displayed on the terminal where changes can be made if the data are unac-
ceptable. These changes are optional and keyed to the hour number. If no
hour number is indicated, no change will be made.

In order to execute the revised CASE from the terminal, the instruc-
tion

@ADD TRY. RCASE

must be used before the MANMOD implementation described above. When

all program files are ready, the CRT will display information concerning
the revised CASE model and ask for the project number, title, and the date.
After this information is sent, the program will automatically write the in-
teractive information to the correct file. After the CASE program has end-
ed, the MANMOD program should be called to integrate the data.

At the conclusion of the MANMOD simulation, a brief summary dis-
play appears. This summary may be followed, at user option, by detailed
displays. To accomplish this, the hour number of interes't is entered. En-
try of a zero hour number returns the program to normal operation and the
program may be terminated.

After the program has been terminated, the billing file should be
closed by the instruction @FIN. If the port is to be closed (i. e., no other
users at current time), then the instruction @@TERM should be entered.
The "connect" light should go out at this time and the phone should be hung
up.

30

MEMO



Detailed Output

In order to have the detailed simulation results printed, instruction,;
may be entered via CRT orbatch terminals.

In the case of the CRT, the following instructions are required:

@ RUN... (if no run is active)
@ ASG,LP T
@ BRKPT PRINT4/T
@ DATA, L PRTFIL
@ END
@ BRKPT PRINT4
@ FREE T
@ SYM T, AR1318
@ FIN

The designation AR1318 identifies the remote batch terminal at the Army Re-
search Institute for the Behavioral and Social Sciences.

In order to receive the print from cards directly, the following cards
must be punched and submitted:

@ RUN...
@ ASG, A MANMOD*PRTFIL
@ DATA, L MANMOD- PRTFIL
@ END
@ EOF

In the case that a printer is not immediately available, printouts may
be directed to the Edgewood Arsenal for mailing to the user. The required
instructions in this case are:

@ RUN...
@ SUSPEND
@ DATA, L MANMOD-PRTFIL
@ END
@ RESUME, P
@ FIN

The P option following the instruction RESUME will cause an immedi-
ate printout (when a printer is available) at the U1108 facility at the Edgewood
Arsenal.
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Output F'o rrnat

The MANMOD provides a variety of output options. The sections
which follow describe this output in detail.

Detailed Iessage Output

A detailed summary can be produced for each simulated message
involved in a simulation run. Figure 3-1 shows a sample of this printout
and presents the detailed processing data for simulated message number 1,
relative to the work of simulated operator number 3. In the Figure 3-1
sample, an ADD type message was processed which was in the first position
("order") in the IOD queue. There was no stress, fatigue, or aspiration in-
fluence (1. 00 is the steady state or no influence level). Note that aspiration
as used here does not refer to the level of aspiration but to the effect of as-
piration level on current performance.

A CUM. IDLE of 344. 68 means that this crewman has spent this
amount of time (in seconds) waiting for a message in this hour. When oper-
ator 3 received the message, MESSAGE ARRIVAL 344. 7, he began to work
on it immediately (MESSAGE START 344. 7).

Completion of the first task analytic element took him 7. 31 seconds
to perform, augmented cumulative elapsed time to 351. 99, and the perform-
ance was successful (S). The first task element was not a special kind of
task or a critical task, and ended time segment 5 (this segment identifies
the end of time to select a message from queue). There are sufficient er-
rors already in the current message to produce 5 error returns and no in-
terruptions occurred during this task.

The data starting with TRANSMISSION DELAY refer to task element 3
which is a type 6 task. Type 6 identifies a transmission to the computer. It
took 5. 3 seconds to transmit the message (due to time sharing delays on the
line). An error message level 4 was returned which had an ambiguity lev-
el (i. e., number of vocalic central groups) of 12. In the random walk simu-
lation of information processing, only one step was taken which required
4. 5 seconds. Absorption was reached at the no solution exit. Since no im-
mediate solution was apparent to the operator, he selected information
search option 3, whlch consists of asking his neighbor (i. e., fellow IOD
operator). This took 64. 8 seconds and reduced his ambiguity level to 1.
He then produced, considered, evaluated (random walk), and reached a
solution which took 24 seconds to enter into the computer. The solution
was incorrect. Due to the nature of this particular task analytic input,
the operator went on to the next task. More often, the task analysis would
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indicate that the operator should repeat task element 3 until the task is

completed successfully. The lower portion of the printout indicates that
message 1 was completed by operator 3 with no transform errors but
with a total of 5 error returns. The message segment end points were
0, . 0, 26. 7, 349. 7, 352. 0, 356. 7, and 602. 8.

Hourly Summary

Figure 3-2 presents a sample of the hourly summary which can be
produced for each simulated hour. In the Figure 3-2 sample, man 1 com-

pleted six messages; no messages were rejected or interrupted; the man
worked 1658. 1 seconds out of the hour and he waited for new messages to
come in for 1941. 9 seconds. No stress occurred during the hour, and the
level of aspiration was . 90. This value is in perfect accordance with the
level of performance.

Man number 3 completed five msssages, and one of these was inter-

rupted. In this case, the interruption caused the processing of the inter-
rupted message to run over the hour summary point. The message will be
considered in the next hour summary, although man 3's work time in this
hour is considered in the present hourly summary.

The average time to process a message was 1772. 7 seconds, and

the overall effectiveness in the hour was . 58. This overall effectiveness
was negatively affected by a very low responsiveness component (. 10).
Responsiveness is low in this hour because all messages arrived at the
beginning of the hour and, accordingly, some were necessarily delayed
in a queue before they were processed. The other components of the ef-
fectiveness calculation were high. This indicated that once started, the
messages were processed quickly with few errors.

All messages in this particular hour were of type 1. The summary
in the lower portion of Figure 3-2 shows the average of time spent in each
time segment by message type.

Iteration Summary

A brief summary is printed after every iteration. This summary
presents the effectiveness components and overall effectiveness for every
hour during the iteration. A sample of the output is shown in Figure 3-3.
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RFSULTe OF SHiTFT ITERATTLOKI

THOROitirw, FSS rnMPLC'TENFrS 0FSPOh1STVFNF' ACCtPACY EFF'FCTIVEjFCS'

.92 .90 .In .nn .58

Figure 3-3. Sample iteration summary.

Run Summary

Six different run summaries are provided. These are:

manpower utilization
time segment per message
effectiveness components
workload summary

error summary

error message processing

Figure 3-4 presents a sample manpower utilization summary. This
simulation considered only one hour. Accordingly, the means across hours
are the same as the hourly data.

In hour 1, man 1 worked 1831 seconds out of the hour or 51 per cent
of the time (1831/3600 x 100). He processed six message units, where mes-
sage units are the part of the message handling done by any one man. Man 1
used 305 seconds, on the average, to process these message units. He was
never under stress and showed a slightly increased level of aspiration (. 901
versus . 900) over his original aspiration level. Total working times and
means across all operators are also provided. All operators worked 43 per
cent of the time on the average.

Message segment completion times are shown in Figure 3-5. These

times represent:

TI - Time spent waiting in Action Officer queue

T2 - Time to select a format and fill it out
T3 - Time spent waiting in UIOD queue

T4 - Time spent entering message

T5 - Time to send message
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The mean time across all time and messages to send a message in this run
was 1790 seconds. (Note: the different summaries provided do not referto the
same ruh. ) The time and the proportion of the total represented by this
time are also shown in the time segment summary. These time segment
data are averaged across hour, then averaged across message type (only
one shown), and then averaged across message priority (only one shown).

Effectiveness Run Summary

The run summary also summarizes the effectiveness indices (Fig-
ure 3-6). These data represent means across iterations by hour and then
means across hours for the overall measure.

Workload Summary

Figure 3-7 presents the workload summary format. The left side,
backlog and messages delivered represent input values, while the right side
shows actual processing rate averages.

Error Summary

Figure 3-8 presents a sample of the error summary. This output
summarizes errors by hour and by error type. Also shown are the average
number of error returns per message and the average information loss.

Error Message Summary

The error message summary is a new summary, not found in previ-
ous versions of the MANMOD. These data represent the mean time per hour
per man spent in responding to and processing error messages. In the sam-
ple output shown in Figure 3-9, man 3 is the only IOD and hour 1 was the
only hour simulated. During this simulation a mean time of 645. 2 seconds
was spent as a result of error messages.
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---- iOMPPONNTS... EFFECT-
HUR THOR COMP WLSP ACC IVENESS

1 ieuo .9ti .92 1.00 .97

1.00 ,95 o92 100 e97

Figure 3-6. Sample effectiveness run summary.

' iORKLOAD SUMMARY
.--- MESSAE. UNITS......

,,.'Lf. a, MESSAGEs OELIVERED COMPLETED REJECTED INTERUPTED

',iJ0 AO/G3 IUD LAbT 1/4 MR ANYTIME AO/G3 IOU AO/63 IOD AU/G3 IO

5,1 ol 0 6e0 6.0 .0 .0 .0 s0

Fugure 3-7. Sample workload run summary.
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______- -____RRORSUMMARY w B

....... ERROR TYPE-.w. ERROR INFORMATION NUMBER OF
2 3 4 RETURNS 60S MESSAGES

UNITS

1 16b7 .0000 .0000 .0000 5.16b7 -. 0-000 12

ERROR SUMMARY - BY MESSAGE TYPE
--- m-ERRORTYPE-w--o- ERRUR INFORMATION NUMBER OF

1 2 3 . RETURNS LOS3 MESSAGES

MESSAGE UNITS

TYPE
1 16b7 .0000 .0000 .0000 541b67 ,0000 12

Figure 3-8. Sample error run summary.

TTMF SPrNtT TN RPSP0O11F To rRPOR McrAGEq

MAN 1 2 i '4 C 7 p Q in 11 1P
I ,n .0 . *,n In .0 0 on In .0 .0 .0
2 *0 .0 on .0 n .0 .0 .0 ,n on .0 n

3 645.P .o .0 .n .0 *. .n .0 n .n .0 .In

Figure 3-9. Sample error message run summary.
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GLOSSARY

-A-

A--omo ryvabale Isedi wh1en ari rt clattcs. al e :.. e w
intece,,r variabl)e.

ACUMTC_( IR,M )--Accumulated' time sjent On i-rrrmsu{e1Mr:<-

ADI(TI,K,ITY-)--Staniard deviatuon of AI1T1, -he uatinn z-
interrupt ions.

ART--Average handling time for, a messapo. MeasureJ_ rom wherIi:. sa
selected b~y an act 1:on oft icer 0 whon in * ssate us sn ;i

ATPF(TtI.,ITYP)--Mean duration of task element.

AM--Meandr number for Poisson distri!bution.

A7--Act Ion officer (not FORi'RAN).

A T--Average queue time for a message. Measured from when a me -s, arr.ives in the
action officer's inbox to when hle select-,- it 10ic o,!-;II

ASP()--The aspiration level for each man. An aspiration of 1 .0 roeresen-LF
fstriving for perfection. An aspirat ion luvel t a! s Wi Pen , oun]
appropriate in many situations.

ASS(M)--Mean final aspiration level.

ATPM--Average time per message processing.

AVAL(M)--Availability indicator for each crewman, i= availability.

AVCOR--The average time required to correct a message which produced an error
message.

AVGTM(I,K)--Average task element performance time.

AVPROB(I,K)--Task element success probability. That is, the probaIl'ity that the
following task will be IJS and not 1,11. Alio the probability ot a
message rejection when JTYPE= 1.
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-B-

r-- jr. 'arv varia le used when caIculat ions must he made usino an integer

IT--NIumb'r' o messages in A3/23's Irox of the beginning of the shift.

-c -

7'1't--7he average correlation between the e! fectiveness measures throroughness
and completeness.

Cl 3--The average corelation between the eecot iveness measures thoroughness and
responsiveness.

CC14--'he average correlation between el ectiveness measures thoroughness and
accuracy.

CC23--The average correlation between the errectiveness measures comp leteness ani
responsiveness.

2C24--The average correlation between the effectiveness measures completeness an,
accuracy.

CC34--The average correlation between the effectiveness measures resronsiveness and
accuracy.

CEC(I H,!7P)--Acciitlative effectiveness measures for run summary.

CFA(IH,M)--Cumulative rinal aspiration level for run summary.

CFS(IH,M)--Cumulative tinal stress level for run summary.

CH(IS)--Cumulative segment completion times.

CHAR(37)--The array in which characters are stored. In the order 1, 2,3,4,5,6,7,8,9,
0, blank, A, b,c,d,ef, gh,I,J,K,L,M,N,0,P,Q,R,S,T,U,V,W,X,Y,Z.

CIDH(IH,M)-- Cumulative time idle for run summary.

CMSq--Cumulative message number. A unique number (within iterations) assigned
to each message when it is created. Explicity specified as REAL.

CwSGNO(MS,,J )--The cumulative message number of each message within the queues.

CMT(If,M)--Time spent on message processing per man per hour.

COMMNS(5)--Column means within chained runs.

CP(IP,IS)--Iteration mean performance time per priority per segment.

CRTT(I,K)--Criticality of the task element, C= critical.
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CT(iT,!S)--iteration total ime ocr se -rent e , "

CTM( IH, IS )--_'umulative segment ti2 - iv

? Pip ,i2 )-- S'Imulat ive time segm-n~t,; -Iv t lyLi - i Ufl

CTST(IT,T!S )--?umulative time segment iv .,:i - " : :-. 11',

'TW!i( II , M )--Cunulat ive time worked f31 V.i

-D-

b--Dummy indexer used for glossaryV .. . ..eleence m-o nat 'x.

!,EL(1TM)--Mean transmission to compuler Ielay.

DILSD(IM)--Standard deviation o transmission to ,in.- .

DESk DP(NO,3)--A prose description ui to 18 cha!'cterl In i. .. v . i .ti - -
tion search option.

DiFi N( IH) -- Mean duration of interruct on trom incoming ne <.

-E-

E(IC)--The value of each effectiveness component.

EFF--verall or composite effectiveness.

EN[)(I,K)--Message processing segment, if any, ended by this3 task element.

EN)HR--End of the hour time.

ER(IE,IT)--Error rate per 100 characters for each type of error -Il- and each
type of message, IT.

ERr(I)--Percentage of errors which will cause computer error messages.

ERPr--Percentage of AO/G3 errors which will cause omputer error message.:s.

ERPI--Percentage of UIOD errors which will cause computer error messages.

ERSUMT(IT,IOP)--Error sums within chained runs.

EXASP(M)--Aspiration level per man in run summary.

EXASPH(IH,M)--Aspiration level, run summary.

EXTPM(M)--Time per message, run summary.

EXTPMH(IH,M)--Time per message, run summary.
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F(M)--Tc'~-o<:actor U: "'Ich IT35. :5tll~'5 I
woul1 1.- .8 in,,'d a lo man w

iK( i)-re'o Of l rrVal a:,, uthez -- a:. rot o esc1:
niumf.t r ofm 1-,t sr t ht n.2rtev o1 -17e,. 1,:hi
messages might arrive.

F1,11( I P, I- H)--'-Ie icumulat ive proportionalesure oC- 1''nO0 n-s --a i ' - .

IP jgoes fr'om 1 to 5 durlng he1ar1 Id. Thie "Ios tv~ r: t L*v
each hor must have a propoi tiesi or 1.0.

KRK d)--I rejuencev of ar~rival of routit rm mssgsper nour. UN: h number or
messages but the number of -rime--- during the hour 1t which isae

mighit ar-rive.

FP.Vi( IT, 1Hi )--The- cumulat ive propor t ional occurence at mesSaPe - sI es frnom

I to !',-MAX durinc hour 1H. For (xarmple FRET (1-7, 1) miicht bDe .1,.
25, .48, .73, .84, 1.00. Used In random calculati:o:. c. A2TUdl

messaOle types -In aiv; given sliimuiat ion hour.

FRHR LH--Feqncyos7 intorruj tions from incoming messages eiou

i;FNS--(Urand means- with in chained runs.

(G,-SMNS--U'randi total means within chained runs.

-H-

HROVER--Indicator tor hour, completion.

I--Task element number. Also temporary index.

IATIA(,J,IT)--Task analysis to be used for each operator type, J and for each
message - IT.

IBLK1--Indicator within chained runs.

48



L hAN--:,~:-.,D fr thlis rin I:C1*-.*1i I :A lon
C"~ to erI o i n caLPn

1.~..I-.*dVof 71mLonlSmlt~. I: ncP~li

>i:Y( I) -- A un dIescrlv '~ton or h-a,'-im 7u ha-se~
t'3Coo page or printout.

IDL ih,M)--The amount ot idle time flor each mar. in econ iou i .

ih--Error ~zvpe , l~commiocion, tographic(1:u'oaIeiO onnd vain
.3= omission, 4= ithei.

i.END--Option to termina~e voera-n (whenzI 1).

TEEk'--Time s;egmenit i--dicator taint.

IFTE(MSG",,J)--Indi-cator i o-r Tressage Interrupte] Prthe-reid of- thte :1oul

IFTET-Temoporary storage for IY'TE.

IOP( IH)-Number of messages arriVing AP/d3 's inbtox ini t ht last 1',ml
hour IH.

IGR( TH)--Number of messages arriving in AO/da,':-s inbox randomly trouihout tiI;
hour.

lH--Hour number.

IHHI--Index for hour.

IHMAX--Number of hours simulated per iteration.

Il--Temporary indexer.

IJF(I,K)--The number of the task element to be performed next it the currenl
task element is failed.

IJS(I ,K)--The number of the task element to he performedi nexl ii tlw -1111,ren
task element is performed successfully.

INC(IT)--REALi Mean number, of characters in the tinal torm at eadch m-aetyp-,

IT.

INFHR(IH)--Information lost per hour.
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INi' ,i,;( 2Mi)--Information loss in current message.

INS( IT)-- iEAL] Standard deviation of numLer o: characters per Cessage tv!e,

INC( IT).

INT(M)--Number of error returns remaining in hour interrupted message data.

INTUP--Option ror card input of interruption ad:, transmission -delay.

INTS--Total number of interruptions to be run in a task element.

INTRPT(M)--Interruption indicator, 1= an incomplete message from previous hour

must be completed before either messages are selected.

IOP--Option code.

IP--Message priority number whure, 1= routine, 2= priority, 3= operational
immediate, 4= flash, 5= presidential interrupt.

LF'A2E--Page number of printout.

1FD--Random number from a poisson distribution.

IPRI(CMSS)--Message priority.

IPT1--Pointer for random access file 1.

!PT2--Pointer for random access file 2.

IPT3--Pointer for random access file 3.

IPT4--Pointer for random access tile 4.

IPT5--Pojnter for random acces file 5.

IPT6--Pointer for random access file 6.

lREP--Indicator for sequential runs, 1= real data for new run, blank = terminate

program.

IRESH(IOP,IH)--Information lost (lOP= 6) number of error returns (IOP= 5) tasks
performed per hour (IOP= 7), lOP I to 4 accumulate errors per
error type.

IREST(IOP,IT)--Information lost (IOP= 6), number or error return (IOP= 5), tasks
performed (IOP= 7) per message type. IOP 1-4 accumulate number of

errors per error type.

IS--Time segment for message processing.

ISAM--Output file for SAMTOS data.
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ISEG--Time segment, 1= time of arrival in q/3's ;ueue ITARIV(MSi,i)I, 2= time
AO/G3 begins message processing, 3= time AO/23 selects format, 4= time
message arrives in UIOD's queue, 5z time P!OD requests format, 6: time
UIOD sends message successfully, 7= time MlOD finishes processing
message.

ISKIP--Used in data input to skip reading -various types 0- data. >t-ed when making
multiple batch runs where only a tew variables are changed. The dat a
inputted in previous runs will be used unless new data is -ead in.

ISTKNT(IP)--The weights per message priority used in computing operator stress.

IT--Message type, I= add data, 9= change data, 3= delete data, 4= query, 5= relay,
u= specia]. prDcess request, 7= standing request for intormation.

ITEM--Temporary storage for (MSGNO(I,J).

ITYMAX--Maximum number of interruption types per task element.

ITY.--Interruption type.

IUR(IH)--Not used.

-d-

J--Operator type, 1= action officer, 2= UIOD.

JE--Index for type of message and other purposes.

JJ--Temporary index for operator type.

JTYPE(I,K)--Task element type for element I of task analysis K. Allowable types
are, 1= a task element allows the message to be rejected with a probability
of AVPROB(I,K), 2= task element in which the number of characters for this
message type will be multiplied times the stochastically determined mean
time to produce the time required to transform the messages, 3= a
decision task element where operator factors such as speed - F(M), precision-
PREC(M), and stress level - STR(M) are not allowed to affect the duration
or success probability of the task element, 4= an equipment task element
where operator factors are not considered and the task can not be failed,
5= not used, 6= a branch task in which a computer error message causes a
branch back to the message correction input task element.
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-K-

K--Task analysis number.

KINKS--Number of messages interrupted for hourly processing.

KK--Temporary index for message queue anfi others.

-n-

LD(NI--Countev for crew who have completed the wcrking hour.

LENTH(MS3,J)--Numbcr of characters in message.

LENTHT--Temporary storage for LENTH.

LEV(IL)--Cut off points for levels of ambiguity. Expressing maximum number of
vocalic central groups and used for determining starting point within
the random walk decision making model.

LINE--Counter for line of print written for chained runs.

LO(QBAC(IH,J)--Number of messages carried over from previous hour.

-M-

M--Man number. Each man involved in a simulation is assigned a unique number.

MAN(MSG,J)--Man who is processing message.

MANT--Temporary storage for MAN.

MCL(M)--Messages completed per man for run summary.

MCUM--Cumulative message number of current message.

MEN(D)--Number of men, D= I for action officers (including G3), D= 2 for UIOD's,

D= 3 for total men in system.

MENS--Total number of men in system.

MESS(LA,J)--Messages for performance this hour, LA= 1 total for hour; LA= 2
messages remaining for hour. This category is decreased as messages

are performed.

MGCP(IH,M)--Cumulative messages completed.

MINT--Man interrupted bv hour statistics.

MQCPL(IH,M)--Messages completed per hour per man.

MQINT(IH,J)--Number of messages in the queue interrupted each hour.

52



MQREJ(IH,M)--Messages rejecte I per : e :

MSCPL(M)--Messages complet-d 7,in.

MSEL--Man initials selected to M ur next tr5.

MSG--Message position within thf ueue.

MSGER--Error message number.

MSGIRP(M)--Message number ot inlerru't.d message, if any, tor this c;wrri.

MSGNO--Number of messages being processed.

MSS--Message number index.

MST--Temporary storage for CMS;(NO.

MSREJ(M)--Number of messages i'ejected per man.

MUCOMP( Ij,J )--Cumulative messages co:mpleted per hour, per queue *o1 rIn summary.

MUINT(IH,J)--Cumulative messages interrupted per hour per queue :oi run summary.

MUREJ(IH,J)--CumulatLve messages rejected per hour per queue.

-N-

NAME(M)--The name or title of each man (up to four characters).

NCP(IP)- Number of tasks performed of each priority.

NCT(IT)--Number of times tasks types are completed in current iterations.

NCTSH(IH)--Number of messages performed per hour for run summary.

NCTSP(IP)--Number of task performance by priority data for run summary.

NCTST(IT)--Number of times task types completed across all iterations.

NE--Indexer for number of error messages. Used in input.

NER(MSG,J)--Number of error returns.

NERROP--Option for card input of error message.

NERT--Temporary storage f>r NER.
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NOFAI,(M)--Numhcr of task element failures in an hour.

NOMSG--Cumuladtive priority weight of messages in queue.

NOMSGS--Number of messages with a priority greater than rout ine w1ich have
arr ived.

NOP--Indexer tor number of information search opt ioTis s ed in inpu

NOPTIO--Number of information search options.

NOSUC(M)--Number of task element successes in an hour.

NR--Index for information search options.

NSHF--Current iteration number.

NSHIFT--Total number of iterations to be performed.

NSOL--Outcome from random walk, 1= solution, 2= no solution.

NSTEPS--Number of steps taken within the random work until arn absoLbins, state is
reached.

NTE--Number of task elements, total across all task analyses. Psed in data input.

NTMT(IT)--Number of tasks performed by type.

NUET--Temporary storage for TNUE.

NVG--Number of vocalic control groups.

NVGM(NE)--Numher of vocalic control groups for each error message.

Ni--Temporary index.

N2--Temporary index.

N3--Temporary index.

N 5--Temporary index.

-0-

ORO(D)--Output recording option. A value of 1 exercises the option, D= I for print
input data, D= 2 for hourly message queue, D= 3 not used, D= 4 for
detail task element processing, D= 5 for message, D= 7 for experimenter
change of input data, D= 8 or 9 not used.
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b~lanb z re-ady :or .'r-cessinc whe~n time of arrival cu.

OUTT---Temorary storage -*or, JIT

P)APA--PaCe adjustment factor 101 aspiration level.

PAFW--IPace adjustment factor tar, .work fatigu-,e.

PASP(M)--Permainent or initial aspiration level f:or eadch :owa. odtr reset inc
the aspiration level at the beginning of each - tp-aticn.

PERP'( M )-- The perf-ormance lcv(e l 1 . PERY M )z NOtT' 7(M)/C' C) ' M 0NTAi L( M

FRBET-Th probability of moving closer to a solution withI in orno ak

PRBW--The probab-.ility of moving clos~er to a dlecision of no solu,,tion within the
random walk.

PRIR(MSTI)- -Message priority.

PRIOPT-Temp~orary storage for message Priority.

PFOB--Temporary, adjusted, task element success probability.

F-PROBI(I,K,ITYP-)--Probability of occurrence of- task element interruption.

FROBOHPNOP)--Probability (cumulative) that each information search option will be
selected for performance.

PRoBC'P--The probability that the solution entered to answer the error message will
he correct.

PROP--Temporary variable used for numerous proportions.

PRP(I2)--Proportion of message handling time spent in each segment.

PUL--Pmol'abIil.Ity of a low importance undetected error getting through to the
central computer data store.

PUJS--PrYobabiflity Of a significant error undetected error getting through to the
computer data store.
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-R-

PP--F ~sudo ,a,,I!m numtbeI, roum 'I rm "InI*t: .... r 3,'
I'yinmt data.

tEAA,(,N(T ) - - The an. ,T i ty reduction tactor r each .ot : ; ti. (. -.

,Mi5( IT) - -Thenear nImbe, aot messages produced :or *)a< A v...,.

RY - -Pse do I'snd o0 1n 1 ber' from a uniform I str atIon , , 0 ar, i

SDACR--The standard deviation of the time required to c'rr..

SDCOR(NOP)- -tanlard deviat ion at time requii e to pertorm Ca n z..::, 7i:......

opt ion.

SDIN(1,K)--tan Aar'l deviation oi each I 1tel I IlotI t :,

SE]S (Cli , ISE( ) -- T'ime at which each me, ssag, se rest Is co 0lete

S--Stress factor.

SHFTOV--Shift completed indicator.

SIf--Siccess or, fail indicator, S: s;uccess, P' tail.

SI('MA(IK)--Standard deviation of the mean task tlmcnt 'lc!r to:nasc
,  

-lul -Vt(Ir ).

SPS(M)--Average final stress per man.

SRTA--System average response time to an inquiry.

SRTS--Standard deviation of the system response time to an injuiry.

ST--Starting time for message processing.

START(M)--Actual starting time for message which was interrupted by hour and
processing.

STR(M)--Current crewman stress level.

STRM(M)--The stress threshold for each man. This threshold is expressed as number,
of messages in the queue allocated to this man. A stress threshold of

10.0 would produce a maximum facilitory stress effect when 10 routine
messages were awaiting handling. Higher priority messages are weighted
to proportionally more stress producing
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-T-

TARIV(MW,T ,.)--I'me at mensare art.va Vi: j uOu

TARIVT--'I-morar: _;Irage tor ?A:-..

TCtORER--Toal tiime r' i r'cA to r esponJ to error messag,.-.

'FIE1(MSQ,! )--Total numntor of undetected errors of type o.

TIE?(M:,,M)--Total number of undetected errors ol ty:e 2.

TIP]( M!,M )--TIota I number ot undetected ,orrors ot type 3.

T LL4(M'; ,M)--Total num.:,r or undetactfer o' type 4.

TIMC:.( NO)-- Averar.e time to perrorm mnoran ,aroh ,.

TIME--Task element performance time.

TEEN--intermed ate value in the computation o. messafe Imt.

TMID[,--Average idle time.

TMI(M)--Mean idle time.

TMINCR--Time requ'red to input an answer to error messake-.

TMCOMP--Total time required within random walk tor an abwoormnL ,tare to :e
reached.

TMT(IT,IS)--Message segment times by type.

TNUE(MSG,J )--Total number of undetected errors in a message.

TMRSP--Time to perform information search option.

TPM--Time per message.

TPMC(M)--Time per message per man.

TRDEL--Transmission delay time.

TSMNSP--Total sum of means per priority in chained runs.

TSMNST--Total sum of means per message type in chained runs.

TSTEP--The time required to take each step in the random walk.

TW(IH,M)--Amount of time (seconds)worked by each crewman during each hour.
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71- ei ,,i ,i-or essageatln

rioi m2ge s egaga aa

cr T,,!_ ago eoq-
t

n 4.

V I ic n Ior

I V

W( IC)--The v-el 1 C wiht ot eaich ot O rness component in conrut insi, e._veral
( 1 1 ct iv ODes s

7--norary :orgefor ICHAI N.

72--Mean backlog- for hour in UlOD queue.

73--Mean messages completed by A's.

74--Mean messag;es completed by ATOD's.
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XE--Me.an numier o, m-ssag_ es ireJectedA 1-y AOt s.

X6--Mean nmln1e, ut messaees r-e,!ecter IV;

X7--Mean ium!i cr uf mes~sinterrup ted b,,. AJ' s.

X8- -Mean numl--i, or messages'- !e pIz y UlOD s.

Y--Number used to initialize the random numher generator. An eight digit posit ive
odd octal number must be used. ThIs number should, be changed lbetween
runs since the value, it tepeated, will produce the sane string of
pseudo random numbers.

Z(M)-Current time (seconds) for each crewman.

ZA--Adjusted task element success probability when stress level exceeds the stress
threshold.

ZAP--Stress function for execution time.

ZIH--Ifl minus 1 in seconds.

ZTEST--'iest value to determine which man is most available for message processing.
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APPENDIX B

Program Listing
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1* S13r)lTTNE ASrTP' "
___ C_ CALr'-iLATES AlSP~TAIO~h AKN' PrIILTINIG rlACF Ar)JLJSTkYFNT

3* ( FACTOR FOR THIS 'All
4* ~INCI-'Jr)E COkMALK

PAFA = 1.

7* c AI-CHLATF lc'7FNJT nF-DOP0.AA~lF LE"7rL
A = tl$5iC(M4)
B3 = l'FAILP')

i n IF (( A + R) . L.T. nl. GO TO Pn
_-I1* PER(")= /An
12* c NO0 "HANGFi IF Procr~~-F-~ ROir-1iLY EoIPll.S ASPTRfATTON I FVF1
13* IF( AflS(ASP(NI) - PFPP( )) 9 02) 1,0 TO 200

I jk4L. C IF PFRFORMAN]Cr: IS LOW A 10 STPcSq IS LOW
19*IF (O'ERPiM) G~E. tASP(U) .OR. qTp(M) n~E. STPM(M)) CGo To ion

4* PAFA = .-. 4*(AqD(kl)-PFtriM))
17.* GO TO 200

1 C IF PFRFO,RMAN1C; Tr- HIGH Alr qTC'FcS Tr, LOW
1 If IF (DFRF(MA) I-T. ASP04) -OR, CTP(m) .F. STRM(Mjl G,) Tr) ito

,fl* CALL RAr'JO(RYPt)
P1* ASP(M) =ASPt7A)+ .l*(PcPr~im)-ASn(M))*PY

P2* GI TO 200
2* c IF r~_RFOP'lA"'Cr IS Low ANn ST~vSS TS 4TGH
P4* i110 !F (r3Pr(vM) *rF7 rP(m) .OR. rTPC14) .LT. STPM(kA)) rri TO 12n

pf.t SPCm) =PEO0 M
P7* GO Tn 200

P* c IF oc"RFORMAV'F TS HInw AlnO qTPFqS Tr HTr,"
pr* C IF (STR(M) -LT . STRM(A) .OR. E)FRF(M) .LF. ASP(M) G-O TO >Onl

i190 STR(m) = q*rTQV(M)

3.2* IF( AS5P(Y) OGT. 19*) A.p (11)
li.3 ~ RE Ti)R~

* **RAKLOG*** *PKr**
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1 SiiBPOIJTTNE QAW'L,
P* C nTFQM~lP-r C4APACT-PT-STjrr OF MF,~r- r'4TOP To) -L41FT STAPT

ffi!±* PICL'JE COMQL<

IF( nKL C- Lc. 0 ) r- Tl) '10

Ft* M~ESq(P#J) =QL
-_* go ?nn mSG -. it (LG
I 0* c r)ETF0"AINr' "Er-SA1G nPTeRTTY
11* CALL PAHDtJ(rV1)

-- 2,k- DO 110 V3 = 1,5

14* PRIfVRtMSGtjl T
5* GO T') 120

1 r-,*1 10 CO,'JTTP9''
17* 120J COr~tTP!0r

ARP* c r)'-TEPMIfJc' '--S~-E TYf'r
in* CALL RANI)OUrYPT)
p P * DO 1 7 IT = 1v%

pp*TY2r(PlSl',J) IT
21* r.O( T() 1. U Q

211* 1 "0 CONTINUE
PC;*1'40 CO'JTTKI(JF

P .,* C nFTEPMIPF .I E-,;IGF L.FNeTH
;)7*CALL QAMnN(flYPRrt,0.vl.)
Pq* ~ ITr TYPreAcl-,j)

p0* TL ,i= TJCCIT) + Dr * Tt.;C(TT) + Nnnnne~

IF( TLEN! .LT. (I'C(IT)/lno*)) rLFN = TPICCYT) /1
LENTI'4(MSGJp) =TI r*Nj

c -Il-L UP f)T4c ' %S(Ar; r 'EIe'TT0 CLOT;
CMSG =CMSG + 1

34* TYCCCMSG) =T
!PPTI(f7VcV) =PR! Q(Vc,J)

- C.'Sr'jo(MSGtJ) =C'ISG
357* C TARTV(VSGJ 0
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*RAKLnG*** **AL),*

A, 9* __ EG(; (CvSG 1) T ARTV(kSrG.J1
4fl* TNUP(MS~vJ) =0.

41*NrRCmSGPJ) =
4P*MAN 04SG, J) =

Lj3* OUT(MSGpJ) =rA~j
44* IFTr(MSGPJ) = n

Lgc; POO CONTTNtIF
u6* IF( ORO(?) .Nr. rHAP(l)) Go Tn Pin

47* PIO0 COtNIUE
4A* DO Pl 11,200n

40* P15 SEGS,'(IP7) =0.0
G;O* RET1iR~i

C; I* C. 177T 0IIFtIE FPn(W LOST qHTFT
S2* 300 CONTINUE

9;3* IF(noo(?).rjr.rHAP(1)) Go TO "',9
S4* IPAGr=IPAGE~l

99l* WPITF(?,Q3OA) IPAGE
9,6* Q300o FA4AT(H~vNo~f7HmESA; rnIPESPCmIOEP'CE RETWrFtl crHIFTS

-97* 1 4nSH;4PAGF tI3)

C9q* 9305 FORmAATC/25HnFnR 'ACT0nm OFFICFP r3u!ur
rfl* 3M5 CALL DUM~PYP

P ~~~ I 3 1=4s;( J=1

A * "ISGIl
A4* 00 '19 I=1.TT
A9* IF(OUJT(TPJ).F:0.(' AR(14~) GO T) 315
FA*"SGMS * i

A7* CMSrO=CMSG+l
AA* ITEAC.NMSGNO(Tpj)

_Aq CMlSrJ0n(MSG ,J) =C" 6
70)* ITYC(CMSG)=TYPE(TfJ)
71* IpRT(rMSG)=PRTOP(TpJ)

72* DO 309 N1=194
7 lk* ~ SEGSC; (rqG p N I SF'nS ( T Tr",, pi1

74* Ing CO1jfrNtlE
7 r)* TPJUr (MSG v J) =T ['LJ I p J)

7A* ~ NERCMSrGeJ)=KNEQ(TrJ)
77* MAN(MSC,,J) n
78* OUT('4SGJ)=CHlR(l1)

An * IFC'S0f.FO.I) eoO TO 31'

91* PRIn0(mSGpJ)=nTNR(T .J)
pp* TYPr(,ASG#J)TTY~r(TFJ)
A-.j* LENTH(mGJ)=LEPITH(TJ)
4*TARIV(CMSGtj)=TIAPT V CIpeJ)

Re* 3415 COkNTINUE

IFCj.* Alr) n0O(:))*-n. CHAPC1)) WPITTFC2,931l)
-9MIID. F0RqMAT(//14HOFoR I..OiJEUE)

Q33( MEsSC2J)mqG

Go JTO.210- - --

c(4* END

65



1* SUBROU)TINE CASETN
2' INCLJfE COMRLK

A* .- CALSE MODFL DATA IS INPUTTED FROM I)ATA FILES HERE
4* RFAn~(q, 1000) FRHRP0URTNPSOINpr)ELtDELSn

1000 FoRmAT(F,0F10.4)

7* 1005 F0RMAT('1''?3X# InURATIO 5',l44(, 'DELAY'/
1 ' HOUR FPEOUFNCY MEAN SD MEAN sDo I

DO 1100 IH =I 1P
10* WRITF(?P10t0) lTJPFRHP(IH)e!~tURIN(TH).SDIN(TH)eflFL(IH)tDFLSrnIH)
11* 1010 FnR'9AT(T5v5Ftfl.4)

13* RETi RN.,
14* END

***CHAIN,*** *CAN*
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OP4RI K*** ***COMBLK***

PF.C0MRLKPPF.COMl3L( __ _____

RLIP70 04/10-12:19:47-d13#0)
000 QPDP.ILF *SIPSBAT.COMqLK2.*SIPSRAT.r0mLK,

- 000 COMRLK PROC
000 INTFGER OROP CHARP AVAILP PPYOP, OUT. UETYPEP En, qTF~tRIT
000 INTrGER SHFTOV PTYPE
000 COMMON IPTIP TPT2p JPT3p TPTh. TPT5v TPT6
000 REAL TNC. INS# TnL
000 INTFCER TNUEP BKLG. CMSGP CMqNn.TF.TIF2vTXF3vTIE4
000 COMMON IDENT(12)t NSHITP IHMAXP MEN(3)p ORM(IO). NSHC'.
000 ? TDAY, E3KLGP PULP PI'So SPT",P SRTI~e IATA(2#A)p NTFP MPSP
000 3 Mv F(6)p PREC(6), STRM(6)p AS;P(6)p Jo, SIFV

000 ~4 THP IGP(12)t TGR(12), IUR(I:?. FPFT(7u12)u
0005 FREPC5uI2)p FPER(12), FRFO(12)p 7TH. STR(16), MENS.

000 6 FR('4u7)p ERPG(4), EOPT(4)p
- a -- 7 TNC(7)v INS(flu

.0oo A JTYPE(20p4flp CRIT(20u4)p IFl20v4)v TJF(POP4)t TJS(2np4)p
000 9 AVGTM(20#4)p qIGMA('0.'4)p 'AVPR08(2fl,4)p UETYPE(?6t4),UE(2nt~4).

-- 000.*.. .1 CCIPP CC13v CrM4p CC21p CC?'4p CC1'4p W(4)
000 COMMON
000 3 MSGt PRI0R(50p2)p LENTH(50#2)p TYPE(9fl.2)t TARTV(S.vl)t

----00.- 4 TNLIEC50.P)t NER(50#2)p MAN(50up2)u TFTF(5nvp)v OtUT(50#2)u
000 6 AVAIL(6)p 7(6)p % SGSP ST. FNDHRP H4f)VERP SHFTOVP NOcUC(6)p
000 7 NOFAIL(6)t LnONE, TNTRPT(6d, MSGTRP(6)p

---- DO. . 1 TIE1(50,6)uTTE(06)TE3(5lu6)TTF4(9l6). PFRF(6)t TDL(12.6)P
000 p mSP()MRJ6P4CLI#)MGr(2,)MTT1olT(26
00.0 COMMON PAFWP OAFAF ITP K. Y. PY.
000 5 mESSC2#2)u CMSGu CMSGNIO(,90,2),PAISP(6)
Onlo COMMON SEGS(2")0.7)t YTYC(20n)t FCW'.'q)PATPMP IN'FOL4S(2fl)p
000 1 TMT(%Au9)t NTMT(8)p TNT(6)
000 . COMMON CTS.HI-I.) CS(2)uCS(.)
000 1 NCTST(A)o. CTSP(SoS)v Nf'TcP(5)o,
000 2 CTWH(l?.6)p CTOH(12*6)v

-- 000 .3 CMTM(l(2t6). mGCP(12#6)t CEC(12PS)o
000 '4 CP(5p5)p NCP(r), IPRT( lt0)p
000 9 CTli(l2p5)u NCTH(!P)p STftPT(6)P

-000Q- 6 CFS(1?06)P CFA(l2p6)t
000 7 WOR(6)u TMT(6), TOMC(A)t MCL(6)u
000 8 SRS(6)p ASS(6)t PRP(6). CH(5)PTPAGEtNAME(6)PNMTyP(R)

-000 COMA4ON LOGRAC(12#2)p MUCnMP(19p?)t '4tRJ(lPP2)t MUPMT(lp,2)
000 COM%4nN KINKqp INFLHR(12)v IPFcT(8P7)v I~SH(8o1,)CT(8.)IcT(R)
0n0 COMMONl /DATA/ CHAP(37)

-000 COMMON/DATA/ISTKIT(5)uT7FRPOTtrHAINuQMPS(7),AGTAHT
000 COMMON / DATA/ PP09I(10u3#9)p ATTE(1ln#3#Q)t AnlI(I0.it9)p T'YMAX
000 COMMONI/DATA/LTNF(64).G7MEANS(7).GTSMMIS(12).TSMNST(7u12).
000 .1 TSmNSP(5P12)p COMMNS(5)o. ERS(IPT(7,7)
000 2 r ryTPMH(12u6)t EXAqPH(12FA)v FXTPM(A)t EXASP(6)vEYPR(' h.,CC
000 3 v FrPHR(1)p nURIN(C12)v SDIN(12)v D)FL(12)u fDELSn(1?))

***COMPU*** ***COMPU***
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I~t- SUBROUJTINE ERROR
2* INCL'JOE COMBLK
,3* REAO 7P80) ISKIP

-* 80 FORmAT(I1)
9* IF( TSKIP .FQ. 1) Go TO 105

Do) 100 II 1.4
-. * REAin(7 v90) IEt?. ILEP(IF PJE)' pF jl.=17) --RPGATIElv FRPIIIE).

A* qo FORmATCIlr 7F8.2# 8X# 2F7.2)
q* Ino CONTINUE
If)* 105 CONTINUE
11*IF( ORO(l) oNF. CHARM ) GO TO 135

c2 CwRITE ERROR RATE n~ATA
13*- WRITE(2tll0J-
14* 110 FORMAT( 1H t/3XP 15HERROR FRF'qUENCY//
195* 1 23xv 12HMESSAGE TYPF,
I 6.* 2 17XP ISH ERROR RETUJRNS/
17* 34XL4HTYPE,5Y,1HI .9X#tHPPe5X.1.9X1I.45(.1H.tXH,5X, H75X1H,

IA* 46XP PHG3P 8Y. 3H-TOD/)
-.19* DO 130 IE =1P14
Pn* WRITF(2,120) TEP (ER(TEPJE)vJFr1,7), ERPfGCIF)v FRPTC!E)
;)1* 120 FORMAT(IH P 14X# 12P PYP 7F6.2* SX. r8.3v FIO-3)
-22* -1. 30 CONTINUE
P3* 115 CONTINUE
7)4* * REAn(7.80) TSKIP

___ --__ -JFl-AS -IPE r 1 0Q..k -11_ f?, -__1!

P* c READ MESSAGE LENGTH tlTA
P7* REWn7.140) INC. INS

-2PUL ltif FfluAT( 71Fl~)___________ ____

145 CONTINUE
IF( OROMi ."F. CHAR(l)) GO T'l 190

11* r wRTTF MFqSAAt IFMlATP rnATA

3;7* WRITF(2pl50) INC. TN5
313* 190 FORvAT(lH //3XP 17HN). OF CHARACTERc.
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*FoROR*** ***EPROR***

3L4* I 23X. i2aHMESSAFRE
15* 2 3lXe1Hle6XeIH2t6X' 1N3t6X,1H4,6Xe IHS6X* 1H6.6X, 1H7ipXe 148/
.16* 3 5X# 15HIN COMPOTER (Me 5Xp7r7.2/

____ _ ___ 45X, 16HIN COMPUTER (SD), 4Y,7F7.2//)
1A* REAr(7PA0) ISKIP

IF( ISKIP FEOs 1) GO TO 215
40* WR~i.ICj_.(e170) TD.ENT.___PAGF:
41* 170 FORMAT(1Hl' ISXP 12A6# 13XP 9HPAGE P T4/)
42* IPAGF =IPAGE + I

44*_____- .... RT(IH P/9X( 1SHTASK ANALYTIC DATA//

45* 1 101XP 16HUKMDETECTED-ERRnR/
UA*~~ 2 X& 4HTA$Kp qXr 7HFLjF!4_I, i1Xve L4_T~yPF,_'X, .9HCPITTCAL.

47* 3 42H- SEGMENT NEXT-FAIL NEYT-StiCC MrAN-TIME X
~' **4 35HSIGMA PROBARILITY TYPE:n11

I 90 cO0NTI.NUE_
c~n* K = 9999
91I* C READS IN TASK ANALYTTC flATA

S3* REWr)7P200) Kole JTYPF(IK)p CRTT(IK)o END(IK)p
54* 1 IJF(IK)t IJS(TPK), AVGTMCIK)o SICMA(IK)p AVPROR(IeK),

-65*___.2..__ETYPE(IK)P LJFP(I#K) PINTS
C;6*pn0 FORMAT(I2pl~,1XTleA ,1XIle1YPI3F7Y,3FI0.3A,F6.I,22YpI)

c;7* IF( INITS .LF. 0) GO TO 1q7
sja* R~FA(7f9_1_iTYP. PRQJ.I(,KITYP) t AITE(TKPITYPp

59q* I ADY(IPKPITYPp LK =1P INTS)
* An* t96 FORmAT('4 I2, F6.5' PF6.1))

IF(.ITYP *GT. ITYMAX) ITYMAY = TTYP
Ap* 197 CONTINUE
A3*IF( ORO(i) .NF. CHARMi) GO TO p10

(%"* ..3.FL'(..EK KPI __.GQ JO 203L
As* KP =K

r%6* WRITIE(2P202) K
-A7*. 2-02 FORMAT(IH t T))

AA* P03 CONTINUE
Aq* WRITE(2.205) To JTYPF(TPXQ, "RTT(I,K)t FNn(TPK),

71* 2 LJETYPE(I#K), UFP(IK()
7:)* 05 FORvATCSXe I20,9XI1,RXAl,9XT1p2T10,F1An.p.

73*.. 1 F11.2eP9e3P8XPA1eF11.2)
74* r0 )n)~Q ITYP= 1. TTYMAY
79* IF( PPORT(IV.ITYP) .LF, 0.) nOc TO Pn0
76*..-- .-.- ..WRITE(2p206) ITYPP _PROBI1IKtITYP)# AITE(IKPITYP)I,
77* 1 AD(I.I PITYP)

78* P06 FORmAT(15X, 17HYNTERIJPTTON TYPE P 17., 15H PROPABTt.TTY=
79* .I F6.3. 17H MEAN nURATION= P F6.1v AH SO= F6.1)

An* P09 CONTINUE.
A1* P210 CON4TT9UEI

A.3*WRITC(2t220) (JPJ= IPA). (Lr'.r TATA(L'.JflA)p
A4* I JDA = 1.8)p LD= 1.2)

A*O...O0-Fr1AT( 1H P // 25H TASK ANALYSIS ALLOCATIOMP
A6*1 / 3nXt 12HMrSqAGE TYPF

A7* P 104- nPERATnR P * 0

REAr)(7.AO) ISXIP
90* IF( ISKIP *Foe 1) Go To P55
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I* StPrqn'TTNE FXPEP(TENn)
_ INCL!UrE COMPRLK

3* PRINiT 1000
1000nn FORMAT( 120Xt 'APPLITFn PlSYCHMLOGICAL SERVICFS PPESEkMTS '

9;* 1 / ?1X~'AN (V-LITJE EYPERTMEIITPR C0NTOOL OF THEO
p /2nYp '--------------------- MANM0'n------------------' I

7*3 20)(v 'A COIADI.TFP SIMULATIOMI 'lflEL ()V T~-W ARMYS'
A* 9 20XP 'TOS SYSTF" RLIN ON THF IINIVAC 1108 COMPIJTrR'
0* 6 / 10X'IN nRf'EP rOR THE PROmD~m To QFCETVE YOUR TNqTRjlWTIONS',

inl* 7 I IAMEDIATELY9 /7Xp'SFT THr CRT IN1 THF M17SSAGF MOnFl

11* 8 ' (I.E. DEPRrSS BUTTONI MSG.)9 /
P / IlYp *I~PTIUCTT0Nl;SH5W(JLr' C'w INSVOT~Fn 13FTWFENI SRACKFTS9

R 'HFRp TI~nTMATrO V~/
14 ~~~ 9/Ioy.. THE-V41T 9UTT0N SHO.Ln BE-D)FTRSSF-) WHILE T.HEv

0 * TH;E CURSOR Tq ON THF' /7Y## LINE enNTATNTNn THE TNSTDUCTIONS.O/
16a /1n~p 'IF NO IkirTRUCTTONS APF NjEFDFn O)FPRFSS THE HMME'

9 v qUrt0M- FOLLOALT-J-At 7XMIT -. UTTON-. ..- .
IP* PRINIT 1005

P AT I IiPF TO. Po-,tZ!j fliF E-Ip'SnRCORPECTLY'

WTLL RESUJLT TNI" /7Y* tWRAP AP(OLJI~j0 THAT Ir, THF DISOLAY WILL'
P2*6 ';~TART IN THE 'MT!fl F TL4FN9/

01** C r3EAD FFrr!TTy~rME~ C ~kPO -lr"T CORPF V-TONIS ANrWFTGHT--
02* RFAIU',250) CCl?,CC13,pCel4,rrP>,CC24,CV4,(W(N),NI=l,4)
Ql* 290 FnR PAT(.10F5.1)
q'4* p95 CONT! 11W
or,* IFiOPO(1) NEj. CHARUl)) tZO Tn ?7n

n7* PAO FO)RVAT(1H1, 24H~f7FECTTVRNjESc roMPONFMlTS/
Q0R* I / l'(r 5)HCnPoELATroNIq RF7TWPFN, rOMPOK"WNTS/
00* I 3X, rHCCI?= p * 3

Inn* 2 3X(, 6HCC13= p *;3

101* 3 3X, $;HCC14= p *,3
102* 4 3X, 6HCC23= p !;3
103* 9 3X, 6HCC2L4= p , A
In4f* 6 3X, 6HCC34 p F5.3/
In%~* 6 / Pyv 2rH~TG4Tq OF rACL4 Co%'nONFNT/
106* 7 Up, 6HW(1)= v * 3

ln7* A 3X, O HW(P)= 9 P.3/
Inn* 0 3X# 6HW(3)= p*r,3
In (I* I Up, 6Hl4(4)= p * .3/
110* P70 CfOiTT'-UF

111* RETjiPIm
END

* **EXPER*** *rPR*
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*PyPFP*** *FPR*

_____.3 ___ 7 -7X - 'CONTP!1Jr n" THF TOD' OrI 
T HF CRT.' /

P4* A~ / tOY'F 'WHEN T~w IN ,TR117TIOnm (IF ANI1Y) APE CnM0LETrnq
' DEPRESS THF XmTT qkfTTnN.w/)

_____ __REAr) ?010p1

P7* 2 PRIKIT 1010
PA* InIO rORvAAT(?2(1X/),' F I TIDIrATE THE NII1JMRFR nF TRE DATA IATrGOROP'

29* 2 'ITO pp CH-ANGEp).'/
*f*3 ' A RESPOINSP r;RATEP THANI 20 WILL TFPMTKIATE THE PPOrRAA.' I

A1* 3' A BLANK TInCICATES No mOQp CH-A0'rGFS ARE TO RE MAD)E',
4 9AN[) SIMULATIOM WILL., START. I/

13* 9 20X# 'DATA CATrnORIrf' /
.14* 6 / ' 1 NUVRrR or ITFRATTOmNS,,
-ic;* 7 1 Oj2M5S-N _jrITLE' / _

Q92 OUTP1UT OPTTONIS'
57* Q 16XP '13 TASK A"ALYqTS, TNfl'r

S 91 3 OPERATOR TYPE nATA',
IQ* 12X,9114 OPEEPATOR SPE~Fn'

4f* 0' ~4 OPERATOR PPECTqTO~t
(41L * -912X- -'15 OPE RATOP T HPESHOLP' /
42* g' 9~ OPERATOR rPIRATTON'

43(9 6 MEAN TIM4E FOR TArKS'
----AL4-*911X, w16 SI'-MA FOR TAS.K TJVM9 /

4A* 1n14 FORKRAT(
LL7* -.9!~ 7 MESSAGE ERrOR RATEI

4A*912Xp '17 PROR-S1'rNIFTC>ANT EP~'n'
0' Qq PROB-LOW ST'3NIF EPPOR'

___5fl~~. Q9p'8AAG O A FOP -'OUR'
c;1 * o 9 MFSSA'GFq TO An LAST 1c; %,T,119
c~i* P4Xpv1O MISG TYPE OCCUP. RATE' /I
53* .- - . P 10 M4SG P01.~ OCCUR. RATE',
9;4*08Xt 120 MEAN CHAP/'$SA TY0Ff
CIS' ot 1 SIGMA FOR CHAR/'YPrf'I
C;(,*REAr) 2010p1

ci7* PnAm FORk#AT(iXp Ip)
SA* IF( T .LF. 0) G~O TO QQp

-- Vk - .-- IF( I .LE. in) GO" To c
r~p*IF~n= I

61* GO TO 99Q
5 CONTINUE

0;1* GO TO(1O,20.3l.LnflO.60,7O0rfl.on, 1of~
(,L*I l1O, 2Oe13fl4flt9n.6not7o, l'ntOelit1) '
kc; *10 CONTTNULE
r~o;*PRI'iT 1020P NSHTFT

07* In?0 FORAAT(22(1X/)p 9 ['eIt .13F 1KIkqER Or TTFRATIOn~ 9

O;A* RE:AD 2020. 1J51HTPT
fq* .,)nil FOR'AAT(?Xr TI)
7fl* GO TO 2

- 71* c - lANGE IN OUTnJTRECO90ImG OPTIONjS
7:2* PO CONTINUE
71* PRINT 1030. C.p nPO(J)p J =1.0)

- 7A&* InIO FORmAT(22CIY/,p
7c;* 1' r =PFCORc)'Nf' OPTIotf t ,=5PEC~r?0-ATT~N9
76* 2 1 TMOICATE AqOVF THr PEf!ORn~,"I, nPTTYON TO 'IE CHANGr%.'

-3 I' CIANGES WILL BaE REFLECTEm RELOW'
7A* ~ 4 'A RLANK ?rknIIATES, hNO MnRr r~HANGEr, ARF TO 9;F MAAnE.'

70* 9 A SPFCIFTCATTON oF 1 VXCFQrTcES TL4F OPTTnN' /

71
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*FvPEP*** *EPR*

An* 6 10XP '0PTIONIP' lOx, 'sprcIrIrATION'/

A1*-7- q9(ilXv O 13 19Xv Al /)
AP* READ 2030. Tv J

A3* 2030 FORv' TC?Xv TIP PXp T1)
A4*IF( I .LF. nl) GO TO 2
Al *OROCT) =J
R6* GO TO 2n
A* C CH4ANGE IN CRFWMAN NAME

A8* 30 CONTINUE

90* 1nl40 FORm'AT( 22(lX/)t

Q1* 1 ' r 1=OPERATfOR N'J1MRF0 I ]=Nr-W TYPE OR NAJME 9
qp* 2 'TmDICATF AE30VE Tk:E rH-ANrF-, rOR F-ACH MAN.'
93* 3P CHANGES WTLL RE PFLE CTEP RFLOWs'I

4*4 9 OPERATOR N(JMREP NAM1F t
95* 5 6(12XPIl.17XP A6/))

C~f *REA!, 2040# Mp Nv
c17* 2040 FORYAT(?XP TIP PIXP A6)

QM* IF( '4 .LE. 0) Go TO P

qq* NAMr'(m) = Nk
1n0* GO T'n 30
-In I* C CHANGE V,' OPERATOR PPFCTISTom
lnP* 40 CONTIPJUF
1035* PRIxjT 1050. (mA, PPEC(m)p M =1,6)

- L4.*_ 1090 FoR'vAT 22(1X/)p
lnciS 1 9 r ]=OPERATOR NtJ(MRER I ]=Po'rTISTON'
106* 2 1 TI\1rICATE CHANGES AnOVE-. CHA"NGES wILL RE RF~rLrECTE"n REOW.f/
107* 4 f OPERATOR P~rCISTO~j /

1f1A* rS 6(4)(F TI 1SYP F9.?/))
Inn9* REAr' P050P mt Pm
11.0* 2nr50 FoRmAqT(2XP TIP PIX. P5.1)

111*IF( m .LE. 0) So TO 2
lip* PREr(M) = PR

115* GO TO 40
114* C CliANGE OD'FOATOR ASOTPATION Lr'VEL
11* q0 CONTT4UF
11* PR~NT 1060P (me ASP(M)p M=It6)
117* 1n60 FoRmqAT(22(1Y/)#

1IA I' r 1=OPERATOR NtJM8FR I I=A~riTPATTON LFVrL',/
119* 2 # TINDICATE THE CHANGES A90vr.'
1,0* 3P' Cw~ANGES WILL Rr. RFPLECTEM QFLOW' /
1;,1* 4 * CRF&AAN AqPT0ATT0I'f/
122* 5 6C4XVIlt 1SXP r.'/)'
1;23* REA'1 '060. MP9 AS
1;)4* 2060 FORMA T(2XP TIP. PIX# F9,2)
125%* IF( %.LE. 0) Gn TO 2
12>6* ASP(M) =AS

127* GO TO 50
_-_ -a~- .~ CHArNGE...ME.A1 __TTME.AK~r SI-GMA FOR TiSKS.

IPC)*60 CONTINUE
1jn* PRINT 1070

F.0n~ PRh1ATA2,2lX/)L j_ r IT KnfT rA IF- TW;L7&SKANALYSIS ToRE__CANr1M' I-
III* REA'i 2070. K
113* p070 FOR'1?AT(?X#Il)

Trf it -Ir n) Gon TO 2

135*64 PRINjT 1072. K.(TAVGTm(TK)P,STGmA(I.K),T=1.2fl)
IIA* 1n72 FOR"AT(22(1/)t
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*FvPR*** ***EXPER***

117* 1 ! r )TASK EEENT C____ 1.iEA, I l=SIGk4A 0

I11A* 1 7X. 'TA4SKANALYs-is, 137/
139* 4 UP. 'ELEMENT'. IOXP 'MEAN' AP. 'SIGMA'/
1440* 9 20(PX. 14P P18.2p F13.2/))
1441* READ 2072, T, AVn. STr,
142)* 2n72 PORMAT(2XP 12t lAXP P6.O, lnXp 176.0)
143* IF( I .LE. 0) GO _TO-60
11&4* AVGTM(IK) =AVG
149* SIGMA(IPK) =SIG~

14G*TO 64
147* C CHANGING MESSAGE FPPOP RATr

1UR* 70 CONTINUE
149* PRINT 1080. (L#L~lp4)p (Jp(FrP (IPJ)#.I _ 1.P4). J=1#7)
190* lOPO FORMAT( 22(IX/)o
trillit* 1 r ]=MESSAGE TYPE I ]=FRPOP TYPE q

___________ -3 'tX J=EPROR PATE I/
1953* ' 1 TmnICATE CHANGES AROVr. CHANGES wIL RE PEFLFCTPr) BFI.Owt///
15;4* 5 I~ox. ' MESSAG;E FRROP PATE PrP 100 CHARACTEPS'/

I C~ci* 6 3X. !ME5SAG-ElZlT2C~ER~f)R TVP#P'
lc;* /5X, 'TYPEI, 19. 3110 /

1957* 7 7(T7: P13.2. 31710.2p 30Y I
IS&~.~~.EA1~2080. MT. IERTF ERATE

1cq* 2090 FORN4AT(2XP TI. 17XP TI, t6XP P9.0)
lf~n*IF( mT .LE. 0) GO To P

1c~i* EQi rg N~i =- ZRAT.E -

LAP* GO To 70
163* C CHANGING THE PRORARILTTY Mr A~ LOW qTGNIITCANrE FPROR

1 p -- -8O0C 0N T IN UE

1F69* PRIJT 1nq0 PIJL
166* IrnQi FoRm'AT(22(1X/)r
I A7* L._' EU.-FS. .12POBABILITY OF A~ kON TkAPOPTANT',
IAA* 2 ' rPROR IN THE COMPUTER nATA STORE')

169*REAn 20Q0, PUI_
_ 2n90 FORMAT(2XP F5.0)

171* GO TO 2
17;2* C CHANGING THE N'MRFP O)F .MFSSAG~ES To AO IN HF- I AST 19 ,ITNIITrFSt/

174* PRINiT 1100p (IHPTGP(TH)PTH=I,12)
179* 1100 FORMqAT(22(WX)v

....176*_ 3 ' r ]=HOU.R I ]=KlUm9ER Oir AAESSAGFP,/
177* rl I YNDICATr CHA'N'GES APOVF. C'-ANJGES WILL RE PFLECTrn RrLrn"/
17A* 7 / 6'y. 'MESSAGFPS ARPTVTKhG TKI THE LAST 19 MTNlITFS OF HO"'Rf/

179* 7-11AXe 9HOUR', _6Xi INU)KIRER OP MFSSAGTSO/
l~n* A 12( 1XP112#116 /))
1A1* REAr) 2.100v THe NIM

LAP-*. 21(10 FORMAT(2XF 12. lOX. TI)
1A3* IF( TH .LEo 0) GO TO 2
1 %4* IGP(Tti) =NM
I a5L; Go O l .

IA6* C CH-ANVING MFSqAGE PRIORITY nCCIRRFPllIE PATP
197* 00 CONTNUE

-IRA* --- PRINT.1llO. (TT=1,5),(TH,(FPFP(IPTH-)tTP~l.5).TH=1,12)

190* 1 0 r )=HOLIP r ]=PPTOPITY r I=OrCt)PRrNrE PATE''
-13 N.LCAECAGES. AOVE. a rANGES WILL B~E RFFILECTr) qrLOw' /

IQ;)* 5 lOY. I MESSAGE PRIOTTY ocrilQRFNCE PATEI
193I* 7 / 3XF ODRTnRITY' /
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'EvPEP*** ***EXPER***

104;* A 9X, r _1 HOR'I 19.o 4110I
195* 3 12(lXo17# Eli.?. 4FI0.2/))
196* REArn P110. IHP TPP RATE
197* 2110 FORMAT(2XP 12. nX TI 11.5XP r5.0)

IQR*IF( IH .LE. 0) Go To 2
109* FREP(IPPIH) =RATE
2n0* GO T(O 100
201* 110 CONTINUE
2np* C CHANGE MEAN AND SIGMA FOP rHARACTERS PER MESSAGE TYpr
:203* PRIKiT 1120t (1, INC(T). TNS(T), 1=1#7)
204* 1120 FORgiAT(22CiX/)P
2n0i* 4 ' r ]=MESSAGF TYPE I 1ZmEAN t l=SIGmh'/
2n6* ci ' TNrICATE CHANGFS AROVF'. CH 'ANc-ES WILL PIE PEFLFCTE, BEt OWS//
207* 5 l0X. 'MESSAGF LFNGTH DATA'/
2nA* 6 '+XP *TYPE OF'. QX. INUM9ER OF rHARACTERSt/
2n9*- 7 4XP 'MESSAGE'. 9X. 'MEAN', lIX, 'SIGMA' I
210* P 7(iXp 17. PF16.1//))
211* REAn ?1?0P MT. AMEANP SIG

2.12! __ 2!20 FORmAT(2Xt TIP IPXP P%.0. 1cOXF F6.P) ..
213* IF( MT *LE. 0) GO To 2
214* IF( AmEAN .GT. 0l.) INC(MT) =AMEAN

IF( SIG *GT. 0.) INSCmT) =SIG
216* GO TO 110

217* C CHANGE MISSIOn TITLE
2~ ~*120 CONTINUE

219* PRINjT 1130. InEtT
220n* 1130 FORMAT( 22(lX/)#
Z21* I ' C'P i2A6P '10/
2;2;* ? ' TINSEPT NEW MISSITON TITLE AROVE')
2p3* READ 2130t TDFNT

?-170 -FORMAT '(2XP i?A61)
2;,r* Go TO 2
22)6* C CHANGE TASK ANALYSIS INDICATORS
2:)7* 130 CONTINUE

22q* 1140 FORMAT( 22(lX/)t
230n* 1. 9 r l~MESSAGF TYPE -r 3OPFRATOR TYPE r
231l* 3 ' 1zTASK ANALYcIS' /
232V* 5' I~jDICATE CHANGES AROVE. CHANGES WILL BE REFLECTED RELAW.'/
233* 6 / 13XF 'TASK ANALYSTS USAGE'//
214* 7 3X# 'MESSAcE', InX, 'ACTION', OXP ''If,'/
21"* A 4Xp 'TYPE'. lix. 'OFFICTER', 6XP nOPFRATOR'/

236* 0 lx. 'Cl)'l1lXt 9(2)'1
2.17* q 7( IX.15t T17" T14/))
23A* REAn 2140, MT. I. NTA
.-23q* 2140 FORMAT(2XPI1, 17Yt l.P2o.X 1V)

240* IF( MT .LE. n) GO To P
2Lsl* IATA(IPMT)= NTA

P.43* C CHANGE OPERATOR SPEFr,
244* 140 CONTINU'E
purl PR1 150.0 .LJ E W) P J-1 iM ____

246* 1150 FORMAT(2(l/)P
247* p ' r ]=OPEPATOP t I) 0 EE0'I
2 41 3 ' TNDICATF ANY CHANG~ES ABOVE,
24q* 3 IT4E CHANGES WTLL PF REFLECTFD BELmW'
2c50* 4 t/ OPERATOR SPrED'/
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*,F~pF~*** ** *FYPPR***

29;p* RFAo) 2150.O J. PJ

2S'3* 21r-O F')RMAT(2Xv 12t 14Xv P6.")
__2c4* IF( J .LE. 0) GO TO 2

2* GO TO 1140
?s 7* -c____ CtIANIE OPFRATOP c5TPPS THDPrSHOLD

pc;A* 1 c0 CONT!INLJ

____ * 116~0 FOR"~AT(?(Y/)#
I 1* - v r )ZOPEPATOP r J=lSTPr-SS THDFqHOLn'/

2 r,;) * 3 TNOlrICATE A'IY CHANtGP~S APQ~frt
__________ Lt'.THP CHi"LS WLL REnr~fT~Pl-nw. I/

2A4* 4~/ OPFPATOP THPESHOLn#

2 __--- REAr 2160t' J. ST
Pf7* PIA0 FORMAT(?Xe T?. 14XP P6.2)

prA*IF( J .LE. n) G0 To P

-53~i(. =ST
270* GO TO 150
271* C C"ANGE PPRARTLITY OF A qTn~NTF1CA"JT EPROR

-222C 1. 70 CnNTTNUE
273* PRINT 11RO. PuJS

274* 119n~ FOR"AT( 22(lY/)o
-- 2M9.I-- ...- ... F6.3-p 'JPROIA2I'LlTY OF A SICITTIANT FRPOR TN T14E nATA tI

276*REAn ?lIA0, PUS
277* ?1PO FOR'AAT(PX, F6.3)

27Fi GO TO 2
P7')* c CHANGE MFSSqArFS TO AO RANrnmy THRNIAH~ HOUR1J

2A(I* 1I0 CO'ITI')F
2R.1, PRI~jT 1OIHI (I)I=,)
2M2I* 1100 FOR-iAT(22(lX/)p

PA'i* I q F 3=11OUP I I=MFSSArrlS./
2R4* ~ 2 ' T'ITCATE CHNNGES lk%~7 CI-41(7,FS %wTLL RE REFLFCTEn SEL-O/'

2A'i 3 1 MESSPGF APRIVAL PA~TE#/
?Af* 41 HOUR FRE0UPNICYI/

2A7* 5 12(6XvIt,1Xo T3/)
?A~k*RFAn 2190. TH. Tr"

2P9* 2190 FoRkIAT(2Xt T2v lpx? T'A)
200)* IF( IH.LE* 0) GO TO 2
pql* IGRCTH) = I
pc)2* GO Tn ion

2 C3 * c C'JArGE klzESSrAGr TYPE: OC!CUPRFmrE RATE
p04 * 100 CONTTNUF

pw'* 1PM0 FOR"AT?2(lY/)v
?c7 I r )=HOLJD E I=TYDF r 1=CtlM(JLATTVE POOPOnTTIu)I'/

P TN'OICATE Ct~iArIFS AR0Vc'. fHANCrES woTLL RE PFErLFCTEn 9F1owt//
3 1D~t 'FREGLUE!ICY OF YESS.AGE TYPFS EYDRESSED AS-CUMUJLATIVE PROPORT!

Ann* 40'4St/
S.t 5 40v 'MESSAtr TYPE,/

6 9Xv 'HOUR'. lOX, 717/
* ** 7 12(rX. 12t JIx. 7F7.P/fl
* . Prjv qaoo, T~4o TT, Fv

* 22CLU FOdAAT(2Xt 121- 12XP. 12, 12XP cS.2)
* .IF( T'l .E. 0) r-O TO 5)
* P RE?(TToTH)= P
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*FvPEP*** **~F *

3nq* 990 C0TT'. 100

31n* RETIM1
311* END

***PATIGtl*** ***FATIG' I***

1* SUBRO11TIME PATIr,.1I

2* c rALCULATr WnR'( FTSrF At; A FtJNCT!oOr 0 Hntjp
3* INCLUnF COMRLK

4* DAY( IflAY

9* PAF~ z 1.1147 - .02173 *Z~m) -(DAY - ) * 01
r,* PAFw Is/ PArW

7* IF(DACW .LT. Is) PAFW 1.
RE T! nQ,

9* END

***HOIUR*** **nR*
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1i l IT I' I E w)~ IR

2* -1F.11 I'l P y HO)IIP VADTARL

-I C- AO 1 7 r 4' TH c v IA

12*I Dr( Tr. o e) T i ) ~~('N~ T r(LI 'I n7r

7* (2 R~rTYPITK))PTK7(#H)

17* ~ ~ ~ 1 F T i'(v~,I 7F- TV ,tf/l~

I0 Fi nFT ( I 1,9 r7 cQF wvT K c

1 4 R- C3 T r-. Cr 'F(TL
1 Of)=rP1 I% CO T ( 1 1yv) P5

1 I C ,IT t I'-
IE( 0 r~1 ~ ~ ~ )GO' ~f

1~~FC,D(K//3H 0P"(KYPT'0 pIp TUjIs V T'

p 7* 1 1) T 3 4 1Y7F

P 1 C 1) .! 4H----I~I 1 11~ W:T~~----

~1* I 1f Fi TM P, P TTvr I~j v n TY()~rc Y Y T

P7* /' I 3!IR 1 3 4 9 67 /~ 76P
1I I Tr p1.0

7 5(Jtj CiOUTINE A2T~- tJT!Nr LA 1/4-f~~r By ANYME

It'* 0 34 4 1 ItH 0
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*HALJR*** ***HOIIR***

-jQ* 1 (FPFT(LPIH)PL= IP7)P(FREP(KPTH) K= 1#5)t FRER(IH)t FO±TH)P
4n* 2 IGP(IH)p IGR(IH)
41* 120 FORMAT(lH I TAP iXP 7F5.2e QWP 5F5.PP F13.I, F11.1e 2111)
4P* 130 CONTI NUE
1&3* 0 CONTINUE

44* IF(ORO(9)) .-NE- CHAR(P)) GO TO 9Q9
41-3* ~ D 00 00 HHI,-vTHmAX ---
46*REArI(7#10O0) THFRHR(IH)IDURTN(TH),pflIN(TH)#DEL(IH),0ELqD(TH)

47* IriOO FORmAT(T2#5Fifl.4)
____- --_ IFCITH .GT. 0) GO TO Q00

4 9* WRITE(2#1100)
cfl* 1100 FoRmAT(' ZERO H011P IN rASE TYPE DATA HAS BOMBED RUN')

POO COINTJJLj __-___

9.;P*WRITE(2r1005)
9;3* 1005 FORmAT('1'. 23XP 'DURATION', 14X# 'OFLAY9
IS%4* - 1 9 HOUR FREQUENCY MEAN SD MEAN SDI//)
9;ri*DO q5n TH = ,IHmAX
P16* WRITF(2ol010) IHPF*RHP(TH"' OrIN(IHhpSOIN(TH),DF7L(IH).r)rLSocyH)

r,7 nflo-.ED3mAT15-r5F1Q..4)---------------
c;A* 950 CONTINUE

S9* q99 CONTINUE
fl*. .-. RETURN

Al1* END

***TSU*** ***IISUM'***

78



IU3"VIJT',1E TTSJN'
2* C DPTNTS S'I;4lT Pc'S!ILTC;

IF( 090(F,) .%i. 1) Gn Tn 12

4*4 Ff'y 4 AT(I1Ht I P I '- 1?PA6, t!Ye 4; AtE P T4/)
--- 7*IPArrz TPAF' + I.

R* WfRITC'(?p9) MS1L4IF

C* 5 Flil.IAT(IH v / 2QV4 Pc-,'JLTr, rOF rW-IFT 7rEPAT!nNt TS/)
I n* )RIT'(2.1O) (pI, FrC(TJ9#KLI KL=1 e;)p VH IP~ IHMAX()
I I* 1 n Fr)P,'T(lL4 p//1('Yp UjHTJLFTjjfMFjjrS RErDNT~IS
I1p* I 2)'-DACC'IRACY 7C'C~/'l'S
1.3* 2 64 HOUR/

I S* 12 CONTINIUF
16 )o I1'S IT 17

1 q*IF \1 .Lr~ n G,) To 1 r
I C * NC TqT( I T) Tr.T ( I T) + "ICT ( T)

p0* r~ 1"l T 1 vc
p * c 5ToP' Cj%!I-TV MT 4Scer.*PrNTc qv TYDPoFn ORION 'SIMAY
PP* CTST(TTTS) =CTST(TTPTIS) + CT(TTPTI,)
23.i* C r I-Cll.ATt T~rDTTVN! vc-AN Tvgc rFr7 -,CMENT OE-0 TYPF7

P4* CT(T'r
T
T) CT(TTPTC) / Y

P 5 * 14 C0.4 T TNU F
P6* 15 CO.NJT!,LIF
27* 00 17 T P I p'

P~ ~ A ?=tip(TP)
0*IPF( Y .LcE. n) SGOl TO 17

A.~rl* ILA r TVA' r~r-rlITc5 fly EPTOr7TVrY FOP RION;j SUMMARY
N4Crqr"(Io) = NCP(T!P) +~ N'CTSP(Tn)

CTSr)(TP,15) CTrD(TPpIrl + rc"(TPvIs)
CP(T' IS) COTOPSI / X

-A5* 1 f- CO'JTVIU-F
1 11% 17 C ( 1r i' 1'

-j71 IFC.Of0lO0(6) W~4. I ) GO To 3o
-Afk* WITC'(PtP0) (TT, f4CTTh (CT(TTPTS)p ITS= 1,5), TT= I Ve?

10 Fr)R%4AT( tH P 1It An.4' No. TI T
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2* IN'CL'DE COMRLK(.LTST
7* COMRLK PROC
P* INTFGER OROo CHAR# AVAILP PQTORP OUT, UETYPEP ENCO, STF~rRlT

2* INTrGFR SHFTOV #TYPE
2* COMMON TPTlp TPTP# TPT3p IPT4. TPT5e TPT6
2* REAL INCt INlS# TnL

2* -INTc*ER TNUFF 93KLG' ClASGt CmcGiovTIc'1TIF2pTTFlpTIE4
2* COmMON IDENT(1?)e NlHIFTv INMAXt A4rMi(3)p OROMl~h NSHr,
7*2 TrflAY. RLGo PULt PIISP SPTAr SRTqp TIATA('.09h NTrv mr)SP

2* 3 Mj. F(6)t PREC(6)p STRM(6)t ASP(6)v Jo SIrt
2* 4 TH, IGP(12)o TCR(12)p TU'C12)p Fr,*T(7pl2)o

2*6 ERC4p7)t EQPG(4)r E"PT(4)t
p* 7 TKIC(I)p 1'ij(7)p

s* JTYPE(20p%)t CRIT(0O.4)t FklO(20,ft1. TJF(*>OP4)p IIS(2rn,4lp
2* 9 AVGTM(20p4)t SIGMA(20,£4), AVPROB(?nte4)t UETYPE(2fl.4)#UF0(2O.v4)v

2* 1 r.Cl2p CC13t Cr14, CC2'l. rr>4p CC11tv W(4)
p* COMmW)"i

2-*~~ 3-- SGv PRIflR(5Dl'2)., LENTH15po, Ty 'PE(50,P- TARIV(50s,>)j,
2* 4 TNIJE(509')# N~FR(5fl,2)t MAN(50e2)o TFTF(5nt2)# otJT(5op2)t

2*6 AVAIL(6)p 7(6)r MSGS, STP rNPHRP HROVER, SHFTOV. NoqUC(6)p

__ ----- -7-- h4AlL6J Is J..NFlOL.T.LTRPt-Lf-.14S*3 -IP-LFJ.a - -
2* I TIr'1(50,b)TTE2(9fl,6)eTTE3(rn,6)PT T C4(5Op6)' PFrRF(6)9 TD)L(I1,6)e

____- ~ -- C0%.AsA0.-PAEWi flAEA, TT, -K,' YY
p* '; MrS(2p2). CmSrp rmSn"(rn(Op2)pPAqrD(6)

7* COAMWOM SEGS(2fl0,7)t TTYC(2C1O)t rC(1 ,t)rATPMF 1KIFOLr,(2Of)n,

*TTStlm*** ***ITSUM1***

4fl* I T'i T14Tc
21 15,1 TYPr CIAPL./

4?* 2 1 17v 115i 9F17 .1/))
43 * 30 CON T T1J1U F

44 1)1) 1;0 111 1f IWVAX
49* 0,191 L 1'?
46* %i[JIKIT(ltRL) =MtlTNT(TL4pL) + MOI'~jT(IL-I.)

q7* r, CONTIUE
4R* DO 91) M4 = MFMJ9

49* =t

MU.C)40(THpJ) kMIIC0M0(IHJ) + MoCPL(THvM)
%iLjR*,(IH#J) Mf.PQEJ(THvJ) + VnPFJ(TWmp)

C;3* 50 CONTTNUE
c;4*IF(TCHAIN.NF.l) CALL fnUMAY1
9;9* RETUjRN
C;6* END

***MAIN*** *A1N*
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*MAIN*** **AN*

~ * INCLUDE COMBLC

9* DATA(((PROBI(TJPK) ,Tz1,1Oh#J=13).K=1.Q)/270*O.0/
A* _ _, -DATA (CHAR(IhIl~lp37) /

7* 1 IHIP 1H2P 1143, IH4e IH9P lH6v lH7p IHR 149# IHO, IHv
A*2 1HAP lHn# IHCr 11-4) 1HEP 1WF# IHGP 11*4. IHTPIWJ iN.)HKP

In* 4 1HX# iHY# lH7 /
11* DATA (FRHR(T)vT11.12)/j2 * nonI/
12* -- IPAGF = 1
1 3* 10 CON)TIUUE
14* CALL SIMPAM

IF( ICHAIN .EO. 1). CALL CHAIN
1A* CALL DEOPLE

17* CALL HOUR
lR*_ CALL FRROR
lq* IEtqr) =f
;in*15 CONTTKJUE
71* IF( ORO(7 *E~o CHARCI)) CALL EXPERrIEND)
72* IF( IFND E~o.1) SO TO 9OQQ

73"* IFCnRO(9 .FQ. CHARM)) CALL rASEIN
P4* IF( nRO(.8) .EO. CHARM1) CALL COMPU

Pli* DO 14n NSHF = loMSHTFT
P* C SUB'?OIITINE PFSET PRECPARFS CO~n~rTTo1 FOR START OF

~~ ~3a CALL..RESET....
PR* C NEW SHIFT

pq* 40 CALL RAKLOG
60.CALL MESGEN

31* CALL AAANDET
32* CALL RESHR

___ ~FL~1-FO..V_ .E-Q. CHAR36) IG-0 TO13
GO Tfl 60

1* C ALL MESSAGE PPOCESSING ,IS H01DLEn "N HE~r
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*MA IN*** ***kMATN***

__6 110 CALL ITSU41 -_____

C PR*I11TS OUT S;HTFT RESULT 0____,_

lpi*1'40 CONTINUE
C RIIN ANALYSIq

4f* C PRIKITS SHIFT SUtMMARY ACROSS TTFPATIONS

4P* CALL RUNSU4

44* 160 FORmAT( 11)
4c;* IF( IPEP .EO. 1 )GO TO 10
4 (,* 19C0 CONT TUE
47* IF(T'CHA!NsNFfl) CALL TOTIT

4R* IP( ORO(7) *Eo. CHAR(l)) CALL SlUMMEP
4q*IF( ORO(7) .EO. CHARM1') GO TM 15

gin* qo)9 CONTINUE
91*'END CTLE 2
C;P* N D

***MANDET*** *l*MANDET***

1*SIUBPROUTIE "ANDFT
C SELrCTS MAN AND MESSAGE TO PROCFSS AS WELL

3* C AS nFTERMINING WHEN HOUR IS OIEP EITHER nUE
(4* C TO ALL MESSAUGES COMPLETED) OR ALL MEN FINISHrD
9;* INCLOE COMRLK

6* 1.0 CONTINUE
7* C FORCE COMPLETION OF ALL IWTFPUPTr' MESSAGES FIRST

%J* IF( KINKS .LE. 0 ) GO TO 19
q* 0)0 19 MINT = t MENS

in* IF( INTRPT(MINT) sNE. 1) GO TO 15
II* KINKS =KINK(S - I

MSEL MINT
13* =MMINT

14* GO TO 80
19* 15 CONTINUE
16* 19 CONTINUE
17* C CHECK IF ALL MEN HAVE" FINISHFn OUT Tw HOUR
1A* IF (Lr)ONE .GEe MF.NS) GO TO 500
IQ* PO CONTINUE

q* C SELFCT THE MAI WITH LOWESjT TYME USEn WHO IS AVAILARLE
Pl* ZTEqT=360000*
PP* 10 M1.t MENS
;03*IF (IVAILCM) .NFo CHARM1 .ORe 7(M) *GE. ZTFST) GO T0 3n

- 4* ZTEST Z (M).
;)%* MSEL
;)6* 30 CONTINUE
-M-* 4Z fSEL .----

PA* IF( TNTRPT(M) *o.n 1 ) GO TM AD
PC* C IF sl WAS SFLFCTFnp qFF IF OTHERS Amr WORKING ANO)

AP* C. .-J4ES.;AGE P-RlnklTY.IS..GRZ-&TER TlAN 1
31* 35 CONTINUE

IF (EASEL *NFe MEN(1)) GO TO An
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*MaNJDrT*** ***MANDFT***

3* C - .ETUPj_Gj3 _GOUEL_)FOR _RFVyrf ---

.54*MS =MESS (1,1)
AS*DO 70 MSG = lMS

_____ _- - IF(PRIOR(MSGp1) 9LTo 2 .OR. MUT(MSqt1) *NE. CHAR(t1)) rO TO 70
37*IF (?(MSEL) -TARIV(mSGP1)) 4fl,~0,80
IR*40 IOL(THPMSEL) TOL(IHtMSFL) - Z(MSEL) + TARTV(M'SGI)

_____Z___________ZCMI TARV(S(Gt1)-
40* IF( Z(MSEL) .LT. ENDHR) GO TO 20
41* LDONE =LDONE + I

- -1 AVAIL(MSEL) =CHAR(11)-
43* GO TO 19
44* 70 CONTINUF

IF THIS -PQJNT a-L--ia THS RE4 ~ SSAGE'S WORTL4Y
46* C OF G3S ATTENITTON
47* LDONE =LDOJE *+ 1
"A*_-__-_-_-- AVAIL(MSEL) CHAR(11)

14q*DIP 3600. -IOL(IH,'MSEL) - TW(INUqrL)
cjfl* IrL(IHtMSEL) Tn(HPSL + DTF

Z..MSEL) -=ZI1 + 360t--
C;2* G0 TO 10
S3* 80 CONTINUE

rIL* SET J TYPE OF OPERATOR SIM1ULATED

C;6*IF (MqEL .LE. METNC1)) J 1
_ %7--_--__ - - LEL -"ATRPTPJm) .Eo. I ) GO TO 100

r.* C A~c THERr AN4Y MESrSrES LFFT IN 7147S WaIUF
59*IF (MESS(2#J) .GT*O) Go TO 2on

--c-- IF NOT CLOSE OUT THE HOUR FOR ALL OPERATORS OF THIS TYpr
frl* 85 CONTINUE
o;;)*IF W .EO.2) GO TO 90

- 3 -.- ------ .---- IS =-
f%4* IN =MENdl)
F~gi*GO TO 100
f~fi*90 CONTINUE

A,7* C REFORE CLOSIsNG OUT 10r) FOQ HOURP ';FE IF G73-AO FINESHrD
AA* IFCmESS(2#1) -LP. 0) GO TO gq

&9--- MC =
7fl* MS =MEN~i)
71* DO 92 MA =1 *I M

7,n* IF( AVAIL(MA) .NJE. CHARMi) 14C= Mr + 1
731* 92 CONTINUE
74* IFd MS - MC) 05p 95p 03

7c;*93J CONTIN'UE-
7f-* ZTEST = 36nnno.
77* DO q4 MA =It MS
7A* IF( AVAILCMA) *NFo CHARdl) .Oqo ZCM) eGE* ZTEST) GO TO Q14
70* ZTEST 2(md')

* An* MSEL= MA
At -A =.4- MSEL-

AP* 014 CONTINUE
Ai* GO TO sr

-- R4&* Q 5 CONTIN4UE
Ac;* IS MENd1) + I
AA* IrN MENCI) + MFNd?)

---47--- - - -4 C-ONTINUIE-
AA* DO 1Il0 M TcoIFN"

Aq* InLCIHoM) + 36fl0. -TWd!HPM)
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OMANOFT*** ***YANDrT***

__ __-___- AVA _(M) =CH-A (11)__
Ql*IF C((M) -LT. ZTH + 3600.)LnnK1F Lmm%4E+l
QP*IF( 7(M) -LT. (7TH + 3600.- )) Z(M) ='INH + 1600.

Q95* 110 CONTINUE
Q4* GO TO 10
9* c CHECK IF THIS MA HAS AN INTFUPtJTED[ MESrAGF To f(OMPI.ETF'

Q9 * PO0 CONTINUE
Q7* IF (TNTPPTCM) .NE. 1) Go To Pln

QA* MSG mSGIRPCM)
Q9* KM MESS(ltJ)

innf* DO pfl9 KL =1I KM
lnl* IF( CMSGNO(KLPJ) -NE. Mi5') SO To PO';
lnap* MSG =KL
jn3* GO To 207
104* P05 CONTINUE

___f15* -WRITE(2t206) MSGFJfm
106* 206 FORmAT(lHlF IgHCIJMULATIVe MrSqAGEE,'1fl. 17H NOT IN tnUF11E I..

107* 1 14t BHFOR VMAN P 14)
1OR*_ _ 07 CONTTNUF
109* INTRPT(M) =0
110* MSGIRP(M) =0
Ill* GO TO 400
lip* PIO CONTINUE
113* C 'SFLECT NEXT MESSAGE T1 ppnrESS
1-4* MS =MESS (1.J)
115* MSGTFM =0
116* NOMS;G =0
117* 00 P90 ML =1#MS

IF (OLIT(MALPJ) KJF. CHAR(tl)) f', TO Ig
119* IF (TARIV(MLPJ) .GT. 7WM) GO To ?6n

1 * C IF( !3RIOR(MLtJ) .GT. CHAR(l)) NnMSG =NO"SG + 1
1P1~ ITEm=PRIOR(mL#J)

i;)P NOMqG=NOMSG+ TSTKNT(TTEM)
*IF (MSGTEM.LE.0) mSGTrM =ML

124W IF( PRIOR(MLPJ) *LE. PPI0PCMqS;TF'MvJ)) Go TM 290
1:)C;* MSGTEM =ML

IP6* P50 CONTINUE
1P7* IFCMSGTEM.LP. 0 ) Go To A5

1PR* MSG = MSGTEm
jP9* GO TO 300
130* 260 CONTINUE
1ll* IF(mSGTEM.LF. 0) GO TO P69
132* MSG =MSGTEm
1353* GO TO 300
1314* P65 CONTINUE

--135* C IF NO MESSAGE HAS ARRIV97O YFT
136* MSG =ML
137* GO Tn 300

___ .138* PID-CONTI!UE
139* 280 CONTINUE

lun* 3n0 CONTINUE
1i1~~~F(TARIV. MSGJi ..GEo.L.A(ZJ1 + 3600-@l .AND* J *Eas 2) GO TO q5

j4p* IF( TARIV(M9V3,J) *GE. ENnHR) GO TO 4,
1435* c IS T1407 SELErTFD OPERATOR REAnY TO POCESS THE MrSSAAF

j49* IF M7M) .GFe TARTV(MCGPJ)) GO TO 31n
146* C IF AjOT HE InLFS "INTIL MESSAGF AORTVre:
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*MANOT*** ***MAN0rT***

1lu7* IDL(IHtM) =InL(THPM) + TARTV(MSGtJ) 7(M)
14*IF( ITL(Ik,uY.Gt. 36fl0) WRYTE(2'.3l) IfL(THM)pMG 7(4).

149* '105 FORYAT(IH P 2QHTN WATT FOR MFSSAGE TI)LE IDLv' FlO.2v
15 n 1 7H, MSG= v 19p AH TIME=~ t Fln.2p R'4FOR MAN P T5)
151l* Z()=TARIV(mSGJ)
l5;;* GO Tn 320
153"* 110 CONTINUE
15,4* .320 CONTINUE -

I155c* 3140 CONTTNUE
lc~f%*350 CONTTPNUE

15;7* C COM4P'!TF STRFSS LEVEL PA5rD ON N1IM9ED OF kqESCSArEr
lg* C IN OIIFUFP N1tIER OF 1PEPATORS. ANT) STPEScS TH-REASHOLn

Ir~n*B = FN(J)
1F.1* STR(0i) =A/P

12 --- DOES ;TRESS EYCEED TH4E THREASI4OLD LrVFL
IF13*IFRqTR(M) .LT. STPM(m)) n;o TO 400

,S4* IF (PRIORCmS G#J) *NE, 1 .OR. t *NE. GO To 400
__________OUTf'>ASG.J) =CHAR(2Q)-
166* u00 CONT!NLJE
lf.7*CALL ASPIRE

IA'- C CALCULATES ASPIRATION ANO RES'JlLTING PACE AT)JUSTmENT FACTOR
lr~q*CALL FATIGU

17n* C CALC.,ILATES wORK FATIGUJE
17.1AL C PROC.-

17p* GO TO 1n
173* c;00 CONTINUE
174* C H4OUR Is COMPLETED
17c;* HRO'IEP = CHAR(36)
17(s* RET' IPN

-END

***MESGEN*** ***MFSGEN***
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SUBROUTINE MESGEN
c CPFATES VESSAGE VtEUEq INCL~inING VFRGING RACI(LOG

5* INCLYT)E COMRL(

LZ = 'ESS(ltJ)
74 DO0200 MSG = l LZ

C* cmESSAGES COMPLETEn APE ZEP")En OUT
q* IF( OUT(MSGPJ) *FQ. CHAR(14)) r0 TO l00
30* LF( -M .EQ* SISG) GO TO _190

11* C MES;SAGES ICOPAOLETE WILL RF MOVEIM TO THE 80TTOM OF THE #qUEUE Tr
1;* C THEY ARE NOT ALREAf)Y THERE

-- t3*PRInR(ICPJ) = PRIOR(MSGPJ)
14* LENTH(ICFJ) = LFf4TH(mSGvJ)

lc;*TYPF(ICPJ) =TYPF(MSG#J)
TARTY(IC'J) = TAPIV(MSG#J)

17* TNUFIICPJ) =TNUE(MS(AiJ)
IP.* NER(TCPJ) =NFRCMSGJ)

IQ* MAN(TCPJ) = MAN(MSG.J)
~fl*IFTF(TCPJ) =TFTFiVSGPJ)

OLJT( TCFJ) = nUT('4SGPJ)

23*IF(oUT(ICPJ) .EQ. CHAR(2q)) O'JIT(ICe.J) CHAP(iI)
;)4* IC =TC + 1

-- k%-- -- 440. CONTTNIJF
Pf*PRIOR(MSGPJ) = CHAR(11)
:>7* LENTH(MSGpJ) =

;)q*TART'I(MSGrJ) V TERO
.i*TNUp(MSGvJ) 0
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NQR 5G p J) 0.

13 IFTr(%4SG#J)
V4*OUT ( MIG oJ) CH-AP( 11 )
19* GO TI) 2fl0

A r, * i ci COJTINUE
.17* ~ I IC=C + 1

lq* ~ LOGR4C(IHpeI = T - I + LO~4(IH,l)
4fl* C IC - I IS EO"JAL TO THF Nlna#RPp Or kqrtSqAGrS IN THv OijrUE

E&J* ICF = IC - I + IrR(IH) + IGP(TH)
'4p* MSG=IC-1

141* IF( TGP(IH) + Tr(I1) .LE. n) GO "rn 31n
44* DO 3fl0 TI=ICPTCr
4 r)* MS',=4SG+ 1

4* C I)ETEPMINrF vgE rSAGE TYPE'
47* CALL OA'IDU(RY#1)

4A* DO 1>40 IT= 1.7
4Q*IF(RY .rT. rRPT(TTTH)) 1O TO 240
cin* TYPriMS;GPJ) =IT

91 * GO To 250
9* P40 C ON TT NU F

93 * 290 C ONT T1JE
94 * C flETIrPmINF llf~r3CP OP VE'.ScAGEr rPOM rTMILIS

- 99* CALl- PO)ISVPl3S(TT)tYpK)
S* IF(KLV.LE.O) KK~l

c;7* C )c*TERMImF kl4ESSAGF TTM~c Or APPIVAI-
C;A* CALL QANDU(PY,1)
liq* IF(4S(, .GT. (TC -1 + 'GQ(T'i)) GO 'rn ,6

F,fln I P( TYPF7(,MSr .) .NE . r HA q(5)) r 0 To ?9;9
61l* X=71H+RY*360nl.n

A2* GO TO 270.
(,* ~ FOENV IF APPIVAL TS ctlHR 0 ITMN MSAE~iNCH TI

A4* P2;5 C ONT I MU
FR = rER(I")
lr(Tr3 *GT. 1) PO = FOFO(IH)

(s7* CALL 9AnnU(PYtl)
(,A* FT= PY * FR + *4QQ99
FO* ~ IF =P

70i* FT= Tr
71* X= 7THl +(FT / (rp+l.n) ) * on.

72* GO TO 270
73* 260 X7T'4+ 270n. + QY*on0,
74* P7 0 CONTI'.F
7%* C RUTLl MESSAGES
76* DO P90 JJ=IPK.
77* IF(J.Fo.1) GO TO 230

7A* MSG=MqG+1
79* C DLTERMINE Mr-fSA(nE TYPE
Sri* CALL RANntU(OYt1)

91.* no 1240 IT~l.7
A; , - - IF (RY. GT. FRET I T ul-KI- Aa. Tf) 12-UG
Al* TYoF(mSGJ) =IT

At$* GO TO 1250
- * -124 0- C-OuTt~U -M IF*-----

AA* l2~o rOITTNk)E
A7* P230 T,, T k,(mSG Pd) =X
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A'A* C _ rETERMINPmES,'-AGF PRTIRITY
Aq* CALL RANDU(PY,1)

Q1* IF(PY .GT. PR EP(TPPTH)) GO TO P10
qp* PRIOQ(MSGvJ) = P

9)3* GO TO 220
94* P1 -CONTINUE
qr,*220 CONTINUE

.9* C roETERMINF MESSAGE LENGTH
.7*- CALL RANON (Ry,RD,0,l)

qs* IT =TYPE(MSGPJ)
p9* TLEN =ItIC(IT) + PY * I~j;(TT) + .*40Q0

lno* ___ .IE-LTI-EN !LT, (T"C-3IT)/10.fl TLFN= T~Jr(!T) /10.
101* LENTH(MSGPJ) =TLF2'J
102* CMSG =CMSG + 1

___An3* I!- TYC(CMSG) =TYPF(M StaJ)
104* TPRT(CmSG) = PRTOR(Mq~,1)
1n9* SEGq(CMSG,1) TARTV(MSr,J)

1n7* TNUr(MSC,,J) 0.
InFA* NER(MS;GPJ) =

110* IFT7(MSGPJ) 0
ill* OUT(v'SGPJ) = HAP(11)

-1-1-2- IF(mSGeGE.5P) Go TO-.310
113* P90 CO,,TTNUE
114* 300 CONTINUE
115* 310 ICF=MSG

11 F, MESS,(Il) =TcF
117* MESc(2f1)= r

__ -~. . SET QUEUE IN ORDFR Oc MVE5S C- AWTVAL
119* DO 400 MSG = ip TCF

I;)n* MC = MSG + 1
121* IF( MC .GT. ICF) GO TO 400
1p;2* Do innf 11G = te! TtCF

1;>-i*IF(TPARIV(MqGPJ) .LT. TAPTJ(mr,J)) Gm TO 390
1211 - LF(TARIV(MSGPJ) .EO. TARTV(klrO.J) *AI) PRIoR(mSr-,J) .GF.
1;29* I PRTnR(MGJ)) Go TO '300

1:)6* PRInQT =PRTnR(mSO)Gj
127* . LENTHT =LE1NTr4(kYSGoJ)

TYPFT =TYP(kSnpj)
1,9*TART%"T =TAPT~'(VqG#J)
130*CMSGT =CMS~tho(kS0.j)
131*PRInR(MSGPJ) =PP!OR(MC, .))
132*LENTH(MSGoJ) =LFNTH(mGO..I

-113* TYPF(MASGPJ) = TYPE(MG.J)
1-14* TARV/(M1SGPJ) =TARTV(MGP,J)
139c* CM4SGO(MSGP,) = C~qMSGKN0(mr0J)
13fi* PRInP'GvJ) =PRITRT
137* LENYH(MGJ) =LrNTHT

TYPr(%IGPJ) = TYPrT
TART'/(MGPJ) =TAPIVT

Il&fl* CAMSnf11(mGJ) = mSCT
141* xnO CONTINUE

-- -4110 CONTINUF
143* IF( IPO(2) .NIF. Cr4AR(t)) GO TO 435
11&4* C WPTTF OUT AO-Al' HOUR OUIEI'r
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6P4cSGFN*** ***MESGFA4***

1d4~* WRITE(2* 40S) IDIFNT. TPAGE
405* PO~~1i 15XP 12A6# 13X# 554PAGE T4P/1

19&7* IPAGF = IPAGE + I
14A* WRITF(2P410) 1T4
149* 410 FoRmAT(IH P 9XP 43HMF' SASES GVNFRATF) OR CARRIEn OVFR FMR I4OURvy5,
1rf1* 1 8H FVOR G3//
1%;1* 2 47)1 ORDER ARRIvEn PRIORITY TYPE LENGTHP
1r~p* P 624 OUTCOME TOTAL ERROR INTERUPTED CUMMJATTVE
19;3* 3/11%p 5H(SEC)o 43XP ISHIJNDET ERR RrTURNSP
1Ei4* 4 5X, 25'4MAN ELEMFNT MSG NO//)
1c;%* DO) 430 M4SG = eTCF

lc;6*WRITE(2e420) mSSP TAPIV('4SGeJ)o PRIOQ(%SGPJ)o TYPE(MSGv..I)
19;7* ILENTtI(MSGPJ)p OUJT('SGvj)v TNIPF(MSGPJ)P NER(MSGPJ)p MAN(MSGtJ).
1SA* 3 IFTE(MSGPJ)t CMSGNO(MSGPJ)
1I9* u20 FORmAT(IH e 14P F13.lP 6XP TIP 9Xt TIP 112t 7XP Ale Tilt
1,40* 1 19p QXv TI 110. 1IP)
1,41* 410 CONTINUE

I#;;>* 415 CONTINUE
I ,43* 1C 1

lr,*j 2
!F(MESS(1.J) .LF. 0) 6O TO rR
LZ =MESS(IPJ)

1&7* Do qnnf MSG = I LZ
1A~c* C vFSSAGES C04PLETrm ARE ZFQOIF O ooT

f%*IF( O'JT(4!SGoJ) F14. rR() Go TO 400,
170* C mrSSAGES INCOMPLETE WILL r wOVEn TO THE BOTTOM nF TH4E Q~UEUE IF
171* C THF4Y ARE NqT ALREAnN rHfqF
17P* IF( IC .EG* MSG) GO TO qQ5
173* PRIo'R(TCPJ) =PRIOlR ("Go.
174* LENT'4(1CPJ) =LFNTH(M"#J)

179i* TYPr(TCPeJ) =TYPF(4q5Gtj)
170;* TART'/(ICPJ) =TARIV(t*%GPJ)
177* TNUP(TCPJ) =TN1IE(4S'A.J)
17A* NER(IC'J) =NrR(mSG*J)
179* M~AN(TCPJ) =MA4J(MSGPJ)

IAO*IFTF(ICP.J) = FTF(MSGOJ)
1,41* OUT( TCPJ) =OUT('4SGPJ)
1,42* C4Ssifl(ICqJ1 emsGmnf)Cstej)
1,43* IF(n!"T(ICPJ) .Eo CHAR(20)) M1'T(ICPJI CMAR(ll)
1,44* IC =IC + 1

1A, 490 CONTINUE
I FA*PR1nn(MSGPJ) =fn

1,47* LENTH(MSGPJ)=
1RR* TYPF(MSCSeJ) = 0
1,49* C TARTV(MSGPJ) =0

lqn*TARIV(MSGPJ) =TZERO
191* TNUF(MSGPJ) =0
192* NERVMqGvJ) n
193* .. MANV'ISGtJ) n . ---- _
104* IFTF(MSGPJ) =0

lq;*OUT('4SGPJ) t1IAP(11)

197* a0O5 rc =C 6c +
19,4* sfl0 CONTINUE

260* LOGRA(1142) IC + LOGRCT4p)
201* 4ESS(itJ) Ic



2nl,* ME!SrV (PJ) z =
2flI* IF( OR-('2) N4 HR1 GO TO 560-
2fl4* IF( TC .LE. 0 GO TO 5A0
2flS* _WRITE(2t 54n TOF.NTP TPAGE
2fl,* c;46 FOR'mAT(1Hlv 19XP 12A6P l1Xf R'-PAGE T 4/)
2n7* TPAGr = PACGF + I
2flR* WRITE(2 t550)
2fl9* ,rO FOR4AT( 1H P QXe 23HT0P START'Ns HoioR QUFUE//
210* P 47H4 ORnER ARPVEn PRIORTTY TYPF LENIGTHP
211* 2 6214 nUTCOME TOTAL EQROR INTERUPTFn C'f~sI1LATTVr
21* 3/11)(, 5H(SEC)o 43Xe 1PHtJNDET FPR RrIJRNS,
213* 4 5X# 15HMAN FLEMFNT Mqs kn/)
214* DO 57ftl MSG P 1 IC
21 S* WRIT1C?.560) MSG, TAP1V('4SG,~J)fPInR(k4G,J)v TYPE(kqSG.I)p
21fi* 1LENTL4(MSGPJ)p OUTC'SGpJ)p TMNIIE(MSGvJ)v NER(mS~,j)v k4AN(kMSG3JI
2t7* -- 3 TFTF(MSGPJ). CvSGNO(mS~eJ)
219* 1;6 FORMAT(IH ,T4p3.1,6XeT1.q)YTI,!t2,7Y.AlT11.
pig* 1 19, QX. Ile 1 100 11p)
2:)n* S70 C-0 NTPU -T 1-Q
2P1* SAO CONTINUE

ppp*RETURNM

***PF___ --- ,QPOLE*
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.1*SUE:3qnlIIT~hlE PPFOPLF
c Pr~fl IN PrQ0?AlCF rApAnTLTTTEc nF To, Arn! Alc,

3* TNJC[IIOE ComnL.K
2L'L. REAp('50 TSKIr

9* 0 F 0 k AT ( T t
IF( TSKIP *rn. 1) Go To 120

7* c QFADS 1IN Jk'FS, Or Pr'R~lN%,I

0*no Fn~kiAT(fSA6)
--. a-t.- DO 110 'M= 1, M~FTNIS
11* REArN(7plO0) Nls F(Mi)p PRF'(%A)t STRM(a), ASP(A)

I a*..PASP(PI= ASP(kl)
1'j* 110 C0'4TTNUF
1 rj* 120 CON4TTIJIJE

-3* I F.('O ( 1) *NIE. (C4AR() M 5 Tn ?00l
17* WRIT (2P150)

19* 150 FORAAT(IH P3nXp l9HOr-EFATOD D3AAM ETr'//
10I 1l2YP 3HMANP 6XP 5HSPEOp 3Y, 9)HPRErITONKl

.)fl* P 8H STrPFrS s, inwLTHR~I-4OLn v ly, 1OHArDIPATTnN/)
P1* ry) I 7n m= 1. 0, mrII

2-!-* WRIT!-(2v16O) NJVE (M) t F(M)p PPEC('4)t STRkl(M)p ASP(kl)
2)3* 160 FORM T(IH r tXt 46t PF10.?p C14.Pt Ce19.3)

P4* 170 COiJTT'1UF
:)C;* OO CO!JTTMIUE

PA*~ RF:Tl JR',

***POIS*** ***n~ols***
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SIJ~rOlTINE POTS(A4oRYPn)
P* C S'JPPLIES RANrOM NllmBEW9S FQOM A PflTSSONt DYSTRYRUTYON
3* C T~fl INTr-GEP FROM A 001cqnN n!STQTRIPTION

4* C Am A MFAII - nNLY NUIMREP QFnU!RFO
5;* Ipo =

6* CALL 9AN3DU(RYol)
7* tO C(YJTTINUF9

A* IF( P'Y .L-E. (FXP(-AM)))GO TO Rn
q* Pt =p
In* TPD = IPO + I

It* CALL., RANDU(PYPT)
I?* RY = Y * RI
1.3 *GO Tn 10

14* 90 CONTTMUF
1 l* RETIIRN

1* SU3RotUTINE PQnC
p* INCL-infW CON RLK

3* ')INFNSION EPP(4)

5* EIJTVA'LENCE ( IWPRORP AVORB)
c CPkLCtJLATF 'STRFSS FACTIR FPn' MFSSR',r

7* SF n.
A*ZTF 1.
*TM1IN 0.

10* IF( STPCm) .Lr. 1. ) GO TO I
It* SF (STq(VJ) - 1.)/(STRM(M) - 1..)
12* ZIF -1.820*qF**l *A.47'l*SF**P -2.19t *Sr + 1.

14* 3 CONTIMIUF
5* c nETERMTN7 APPPOPPTATE.TASK ANALYrZYS FOR THIS MESSAGE TYPE

A".- - I.T- TYPE(MGJ.
17* K = 'TTAJTT)

l c- - --.- P-ROR RAF MATRX XFOR- T-S T.YPE- OPfEtATOR
P0* IF( J .F§o P GO TO 9

Om* 4 E = 14
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*Poc** ***PR OC** *

;)*ERP(Jj: =EPG(IF) .___ - . - ______

-03* 4 CONTINUE
P40 GO TO 7

ps* SCON4TINU1E
P6* 6006 TE =1,4
;)7*ERP(IE) =ERPICIF)

6 CONTINUE .

P9* 7 CONTINUE
30'NERR =

31*.- - T -IME =0.
IF( R(4).E CHARII)) 60 TOl 30

C3 c RINT OUT START OF MESSAGE PROCESSING PARAMETERS
'54* WRITE(2og) iDE±LT!_JPAGE

8 FORMAT(1H1. ISXp 12A6# 13XP 5HPAGE v T4/)
~.. 36* IPAGE =IPAGE + I
_______ ----- VRITE(2p9) hICIP4, NAmE(M)v IDAY. NMTYP(IT)o ZIF. 114.

.I*I MSG, PAFWv NSHFv PAFA. TnL(THOM')f TARIV(MSGPJ)#Z(M)
9 FORMAT(IH 9 9XP 14HMFSSAGE NUIM4RO 16p

unf* 4 -A p &6, I 3H flAY. 112p
1*2 /26H4 MESSAGE TYPE p A6v 21H4 STRFSS FACTOR

3 F7.2r 16H4 HnUR. III#
-4 1J -34 MESSAGE ORDER. 17t 1714 FATIGUE. F13*2v

44* 5 21H- ITERATION. 16.
49;* 6 /4nX, IOHASPTRATTON, Flq.2p

8&7* a /2%H4 MESSAGE ARRIVAL. F1O.l.
94* /24H4 MESSAGE START PFuel/1

sq! -- - WRITE(2.20)
%n* O FORMAT(114 v QY. 31HELEMENT FXECUTTON CUMULATIVE t
5*1 5614nIJTCOME TYPE OF CRITIC SEGMFNT ERROR ERR

--ZILXL.3HNO * A9X-.3 55HJIE TIME -ASFRI ELEMENTv
3*3 44H- -ALITY ENDED TYPF RFTURNS INTRP//)
514* 30 CONTINUE

- - - IF(- OUT(MSG.J) .EG* CHAR(29)) GO TO 512
R6*ST =7(M)

w7* :
CA -ET UP FOR- INTERUPTED M4ESSAGE IF-THERE IS ONE TO BE PROCESSE.)
954*IF (IFTE(MSGPJ) oLE. 0 60G Tn 40
4n* ST =START(M)

* -61*-- - - I z IFTE(MSGPJ)

~~ . *NERR =INT(M) - *

69*INT(m) =0
66* INTROTIm) I

- 67* *- hSGTDP(14) 0
A5A* IFTr(MiSGPJ) = 0

60* START(M) = n.

71* 40 CONTINUE
7ps C DETFRMINE IF MESSAGE IS REXECMFn BY 6-3

- Z- (.NE1.O.JTPE(.IONE. I .OR. PRTOR(MSG.J) AiT. 1)
714* 1 GO TO65
75%* CALl.. 'ANDU(RYP1)

7f~'IF RY--L..&vpPII,?QjA5OGTo 65.
77* 60 OUT(M!SGPJ) C14AR(21)

7A* GO TO 512I ________



4'pnOC*** ***PROC***

7q* 65 CONTINUE_____________

An* NERR = NER(MSGJ)
Al* 67 CONTINUE

A;**IF( J *EO. 1 .ANOn.1 .E09 1 rFGS(M1rIIM02) =Z(M
A* C cqTARTING POINT FOR TASK FLFMENT PROCESST4lG CYCLF

A4* 70 CONTINUE
Ap9* C CALCULATTON OF INJTERUIPT nUPATION ANn OCCtJPRAN~CE
P6-* TIN =0.
A7* C THE FOLLOWING RYPASS ASSOiMFS DTMrNSIONS OF if, TArK F1 E'4FNTS

C_ aNfl 3 TASK AFNIALYSFS
Ag* IF( I .cGT. 10 .OP. K *GT. 3) 'nO TO 77
90* DO 76 11 = t@TTYMAX

91* IF( PROnI(IvKpTT) .LF. 0.) GO To 76
92* CALL RANDUCRYP1)

93* IF( RY .GT. PRORT(IPKTT)) GO TO 76
94* CALL RANDN(RYROP09p 1.0

99;* TmIN = RD * AnI(TpKpTT) + AITr(TPKPTT)
QA* GO To 77

Q7,k-- 76 CONTImUE

99* 77 CONTINUE--1.0* C DETERA41NE IF ACTION 11NIT IS A DECISYOM
In1* IF (,TYPECIvK).NF. 3 S O To 90
In:)* CALL RANnUC0Yt1)

31()3* -1 - --IF (OY .GE. AVPQS(IK1) r10 TO s0
104* SIF =CHAR(10)
In%* GO TO 250
-.1n6* 80 CONTTNIE
V1i7* SIF CHAR(17)

Inct*GO TO 290
" *.-C DETERM1INE IF AN EnUIPMENT ACTION UNIT IS INVOLVFD

110* Q0 IF (JTYPE(IPK) KIE. 14 40G TO t10
ill* CALL RANDN(RY#RnOev. 1.)
119)* TIMF =AVGTm(TPK) + PD.STGMA(TPK)
2135* IF(TTME *LT. (AVn~TM(T#K)/ 3. ))TIME AVGTM(IPK)/ 3.
114* CALL RANDU(PYpt)

.115* IF (RY .GEe AVPRR(IPK)) GO0TO 100
116* SIP CHAR(30)
117* GO TO 350

11A* 100 SIF CHARM1)
119* GO TO 390
1:)0* 110 CONTIM13F
1PI* .C DETERMINE NVM9ER tJNNQTFD ERRORS THIS TASK ELEMEMT
199P* C FOR TOANSFORM OPFRATTON
193* POO CONTINUE
12-I4* . IF (IETYPE(ToeK) .NE@ CHAR(31)) GO TO 210
1991* AL LENITH(MSAJ)

196*IPO 0

1PA*CALL POIS(AMPRYPIOD)
lpq*TTEt(t4SGPM) = Ipn

_____a Al / - -
1II* CALL POIS(AMPRYPIPO)
I15P* TTEp(MSGtM) =IPn
1 A3* AM - CH(ItTT) * AL/Inn.
1114* CALL PO!S(AM.9YpJPD)
1.35* TIE3(MSGPM)=Io
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,POC** * PR C'C ***

_________ AM = R(4e IT) AL/Innf.
13q7* C6AL'L POIS(fAMvRY#!PD)

11A*TIE'4(MSG*M) =Ipn
139q* TNUF(MSGeJ)=(TIFl(MSGeM)+TIF?(MSG.M)
__f~s~*_ ___- +TIr'3(MSGPM) + TIE4(MSGPJ)l*DRFC(M) + TNUE(MSGPJ)

1(41* IRESHf1.IH) I9FSH(1#IH1 + TTEI(mSfm)
IRESL4(2p1) IRFSH(P-H4) + TTJE2(MSv@M)

1(43* __ iRE,.H(3.IH) IRESH(3.IH) + TTE3(MSAeM)

_45_IREST(1IT) IREST(IIT) + TTEI(MS9#M)
1L4f* IRESTC2pIT) IPEST(PPIT) + TTEP(MSA#M)
1(47* IREST(3pIT) IRFST(3#IT) + TTF3(MStm)

1k*IREcqT(4,IT)_ zj [QFSTLT) I YE. I V PM)_
1(49* IRESH(7plH) =IRFSH(7vIH) + 1

1!f*IREST(7pIT) =I'RESTC7piT) + I
I51~. .0-10Q 212

lrjP* PIO CONTIN~UE
1%3* C FOR OTHER THAN TRANSFORM OgOEpATIAN''
I Su I C.ALL PANDU(RYPIIL
Pis* IF (RY .GE. tJEP(IK)*PREC(MflVnO TO Pt?

TNUE(MSGPJ) 1 + TNtJE(MSGJ)
~ CONTINUE

oi* C DETrRMIlNE C1'.ILATIVE No. UNMOTEn ERnOPS To GENERATE ERR RESPONSVS
IgiQ IF IIFTYPE(TPK) .4E. CH-AR(31)) GO TO PI'9
I f* C -- OR. TRANSFIfRV, ERRORS.
IAI* AM =TIEI(t4SG#M) * ERP{1)
1A2* CALL POIS(AM#RYPIPO)

flER(M4SGtJ) =NERiMSGPJ) + IPO
IF,4* AM =TIE2(P4SGPM) * EPP(21

16,;* CALL POIS(AOAPRYPTPO)

1A7* AM =TIE3(MSGPM) * ERP(3)
if,* CALL POIS(AMPRY.PP)
1A~q* NERC'4SGpiJ) = NER(MSGP.J) +. IPO

17.1*AM =TIF4(MSGPM) * ERPW4
171* CALL POIS(AMPRYPTPD)

- 7PX*._ NF2R(MSGrJ) =NER (MSGP'JI + TOO
173* IF( NER(MSG#J) ,GT. 20) NER(me-GPJ) P0
174* NERR NER(MSGPJ)

-179i* GO TO 220
170;* PIS CONTINUE '
177* CALL RANOU(QY,1)

-.17R*. -. - IF( RY aGE, ERP( 1.)) G0-T0 250
179* IF( NER(MSGPJ) AGT. PO) GO TO 290
IAO* NER(MSGJ) =NER(I4SGPJ) + 1I
1AI*.- NERR =NERR +. I
1AP* P20 CONTINUE
IA3* C CALCOLATES TASK FLEMFNT FXECIOTICnj TTM'

.... A-- 50CQ lN~U - .._ _.. ... .

1Ami* CALL RANDN(RYpRnv0.# 1.)
1A6* V AVGTM~(!,K) 4 RD*(SrGMA(r.K))

1AR* IF(TI'4E oLT. (AVGTM(T@K)/ 3.)) TIME =AVGT'4(IvK)/3.
I AQ* C CHErK IF TIYE IS A FUNCTION O0 MESSAGF LFNGTHT Fr. 44XIp~rlU*I' _rWQ- 0 _)-TIE-= TIME*- LENTH(MS0eJ)
101* C nETERMINES IF INTFRUPTTON ')UF To YNCOI4INA MESSAOF HAS OrCURRFD
IQP* IF(J .NE. 2 *OR* FRHR(IH) .L!. 0.0t) 60 TO 259



*PDOC*tL* ***PROC***

193* CALL RANOIJ(RYa1)
194* IF(RY .GT* (FRMR(M/)3600, TI!-) 60 TO2"9
195* CALL RANOU(RYP1) '

*_ TTME =RY * TIME 7
197* CALL RANDN(RYPRO( :iO*0l.)
IqR* T.NR0*SnIN(IH) " fl~.RIN(IH)

2na* SyF= CI4AR(2fl)
2n1* C qETTING I TO I ASSUMES TASK( FLEMENT 2 SHOULD BE EXECIOTE) NEXT

-2l* - .- I =I
2fl3* Go TO 350
2n4* P59 CnNTINUE

_2nc5* -C MODIFY ORIGINAL SUCCESS OROqARILITY AS FUNCTION OF PRECTSION
--2fiF.* IF (PREC(M)-1.) 260,270#180
* 207' 260 PROR =(t- - AVPRRCI#K))* (1. - PREC(m))* 5.* AVPRR(IK)

2A L * Go TO 290
209* P70 PROR = AVPRR(IeK)
210* GO TO 290

280PR* AVPRR(IPK) * (5.. * -(I. -- PREC(.M)-) +I
21.** C DETFRMINES IF TASK ELEMENT IS A SUCCESS OR NOTED FATLURF
213* 290 CALL RANOUl(RY,1)

1 41 IF( STR(M) *LE. (STRM(M),/ 40) 60 Tfl 294
219i* IF( ASPIM) + 1. .LT. PRnR) GA TO 29'4
21f6* IF( STR(M) *LF. STRM(M)) GO TA P92

?17* __ IF( RY .LT* ASP(M)-) SO TO 300
218* 60 To 295

219* 292 CONTINUE
27* A =PROB + (ASP(M)/3e)*(9(. *STR(M))/STRM(M)) -1.)

2P1* IF( RY .LT* ZA) GO TO 300
2p2* GO To 295+

____t_ ---- 94 [P1. ARY -PLE. P-RB) --6. ITO 30-)- -- - -- -

224* 205 SIF = CHAR(17)
225* GO TO 350

.- *- 300 SIF =CHARC30) -.. *

22)7* C ADJUST TIME OF CURRENT WORK AND TOTAL WORK
22,4* 350 Z(M) =?(M)+ TIME + WVIN

TW(IHM) = TW,(JIje )+TIML+.TMIN-
230' C LAST TASK ELEMENT OF A TIME SEGMENT
211* IF (END(I.K) .Eoe CHARCII)) GO TO 4100

- -IEK =END~loK) --

2343* SEGS(MCUMfIEK) =Z(M)
2114* C IS T94TS A TYPE 6 TASK ELEMENT

-~235* - - 4-00 CONTINUE --. . . . . ....

2346* L =
237* IF (JTYPE(IPK) .N9* 6 go0 TO £150

-- qfl- C- -.. PERFORM ERPOR RETURN- IF INDMICATED . -. . . .

plqq*IF ( NERR )410,410,420
240* 410 IIJS(I#K)

241* GO TO 5 0--.
242* 4120 1 IJF(I#K)
243* NOFAIL(M)-N4OFAIL04)+3

2465* GO TO 500
24ft* C SET UO NEXT TASK ELEMENT
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*POOC**h ' ***PROC***

2si0* 460 1 = IJF(ItK) ____

S COUNJT FAILURE / SUYCCESS FOR CRITICAL I TASK ELIEETS
470 IF (CRIT(LeK) .NE. CHAR(14)) 80 TO 500

254*IF(S1V *Ego CHAR(17)) 60 TO 48
2r,4* ~ NOSUC(M)=NOSUfC_(M'+f

25;5* GO TO 500
2956* 480 CONTINUE __

NOFAtL(M)NOFAIL(t).I
C DOES THIS TASK ELEMENT RUN OVER THE HOUR

m*59 500 CONT1NVrF -- - -2Afl* IF (Z(M) .LT ENDHR) GO TO 505
2vl* C RETAIN CURRENT TASK ELEMENT nATA FOR NEXT HOUR MESSAGE
2f,2* CALLOCATE TIME MSD IN THIS HOUR An INNE~i4OUR.

DIF TW(IH#M) + IDL.(IHtM) - i6O0.-
IF( DIV eGE- 0) 00 TO 501
IDLe UIWtML --- IH'I DIF -

2A&* GO TO 503
2&7* 501 CONTINUE

268*TW(TH + 1. MI) = IF
TWITHM) =TW(IHPt4) - DIF

:~503 CONTINUE
I nuE =_ LODNE,. t-

27P* AVAIL(M) =0
2731* IF( I .LE* 0 ) G TO 505

27* MAN(MS6#J) NI
OUT(MSG#J) CHAR(20)

27R* 505 CONTINUF
279* C PRINT OPTION 14 - RECORD TASK IrLFMENT RESUILTS

ga* if fQW1~41 -±E~H~iL h5-07-- _..__-
2R1* WRITE(2 #506)LPTIMEZ(M) * SIFPJTYPE(L#K)o CRIT(LvK)v FND(LeK)t
252* 1 UETYPE(LpK)# NERRPTMINPII

OA~a 506EO46A7.1H 9113.F1L-.2LFI.Za-95X,AI,9Xtll7XAIe7X.I1.t9Xe
2A14* I Alt I12PF6*2e 15)
2R;* 907 CONTINUE
!)Ara* T~
2$57* C IF MESSAGE INCOMPLETE OR RFJECTE,

255*IF( OUT(MSG#J) .EQo CHAR(29))AO TO 6;12
---*----1L tJTfVSGfL..&EQo CHAR-(20)) 60 TO 515

2Qfl* C LAST TASK ELEMENT
2Q1* IF( I .GTs 0) GO TO 7n1

* -242&-- . IFW. Fa 11 CiaTO5fl&
293* C CALCULATE INFORMATION LOSS
29#* T TNUE(MS~vJ)
2Q--2QC --- C---- 9 -TC LI- - -

29)6* C INFOLS(MCUM) =((PUL. + In. * Pus) * T)/ F1 + 14Q99
297* INFnLS(MCUM) =((PUL+ 10. * Pus) * T) + .84099

*QA& LR'AaTmi - YFINJEUI 4 TwrIJnsimciUmL.-__
299* IRESH4(6#H) IRESH(6eivH) + TNFOLS(MCUM)
3400 XRE;T(6,IT) IREST6VPIT) + TMFOLS04CUM)
3(11 -. 5ratc 4.)t1a L-RESH (5LTM3. + NFR(KSGtJ)
3np* IREST(5,IT) IREST(SPIT) + NFR(MSGOJ)
3n.3* IRESH(701H) IQFESH(7.IH) + I

It~l.* TRFST47TT) TDFt7.Tlrl -

3005* 508 CONTINUE
306* C SET TASK ELEMENT IF COMPLETEn



hPDOC*** ***PROC***

'507* IF (OUT(MS',pJ).r'o.CHAR(!l)) n'UT(MSvMeJ) CHAR(14)
-s MS 4C PL.(M) M((lI 1

3nq* MqCPL(IHPM) MOCOL(THPM) + I
31n* C ACCUMUJLATE MFANI TTME PER mrSsAGE VOR RUN SUMMARY
311* CMTMG(IH*M) = CmT"G(TH%') + 7(M) - qT
3i;)* C PRINT OPTION rS-RFCORP PFSL'LTS OF MESSAGE SEGMENT
313* IF( OROC5) Npr.* rHAP(1) ) GO To 520
314* IF(OI'T(ASGP,J) NjF. CHAR(t4)) G~O TO 6nn

31 c;*IF( M .GT. V~EN(lI ) GO TO 510
_36 WRITr(2,509) MCI'l 4 p NAmE(M)v TTEt(MSG1li)p

317* 1 TIr2(MSGPM)p TTE3(MgGPM)p TTr4(MS;GRM)PTNUE(MSGJ)p
31 J* 2 NER('4SGPJ)t TNFflLS(MCIJM)
3tq)* '0n9 FOR*4fATCJH P/16H MESSAGEP 14p
3pnl* 1 / 03H PR0CFsSFn 8y P A6P

3P*2 /26H TPANSORML ERRORS,
;?*3 /21H COMMrssION, rt~t

3;>3* 4 3 6H 0j9RVV/TYPO/SPACP I"v
3P4* 4 / 1H OMISIOn4 0 T140

_____ S ) 2H nTHER ERRORS# Tilt /'nXt L4H--
3pi 6 ?9H TOT. LINDET. CRROPSO TL4v

3P7* 7 II 7H NO* ERROR RFTURNSP 16r
3A*A /26H TNFORMATION LOSS t T?/)

3:>Q* GO TO 5PO
33%n* c;10 CONTTNUF

__ 31* RITE(2#911) MCiIP-4, NA%#EV4)v TE ('4SrM),
I TIFE'(MSGtM)p TTE3(MSAPM)p TTc4(MSGPM)tTNUE(MSGPJ)t

333* 2 NER(MSGPJ)o TNFOLS(MCUM)
3.34* f511 FORMA~T( 1H P/t6H MES9AGE, I~'
3359* 1 / '>IH COMPLF7TEI By t A6P

3"o? /26~H TRANSFORM ERRORS,
-317 .3 / I'H COMMTSSTONP '12P

33RA* 4 / !6H ABREV/TYPO/S,0Arp IT v
3'i)*4 /19H- OMISSION r 714t

34fl* 5 ? 2H OTHER ERqORS. Tilt /30X# 4H ---- t
341,*; 6 PQH TOT. 110'IOrTo 9RRORSe 14.
34;k*7 II 7H NO. ERROR PrTL-IPN(;# TFip

34s1* -A ? 6H INFnPMATIOPM LOSS t T7/)
344* GO TO 5PO

34c;* r12 CONTINUE
3L&6*IF( IRO(L&) NF CHARMl ) GO TO 514

347* WRITFC2e5l3) f!4S(-NO(MSGsJ)v MAMF(M)
34,q* r13 FOR4AT(IH v7HcrSAFP T592YP 13H RrJrCTFD RY P W6

34q* 914 CONTTNUE
3'9fl* MOREJ(IHM) = '40PFJ(THPM) + I
35;1* MSRrJ(M) MSREJ(M) + 1
3rP*, MESS(2eJ) =ME:SS(2pJ) - I

3r,"k*GO TO 600
39i4* K15 COrjTNUF

IF' ')034 .N. CARM1) '7 0 Tn17
3r,6* WRIT(2p516) CMSr7NO(MSGJ)p M

3r,7* 516 FORmAT(1H t 7HMFSStASF@ T5e2Xt 19HI~iTFRIPT~Fl WITH MAN# T3)

3rQ* INTRnT(m) =I
3cfll* USGTOP(a4) =M

3f*INT(m) =_____

3A)*Mf)INTCTHPJ) = 4T'JT(?HPJ) + 1
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r

3r, 9 c; 0 CAT f .

3 , , (O CO J Of-, O .J

77('4)

A TP.4 A TP' + (c ( r 1. p6 - ',Ff'S(%41-INA 1)

372* G-1 Tn rflfl
171 r,-2 0 Co !TT'jLor

17r;* 'IAT -7 N'E ,S ( Io,?) + i

C )"PLFT~mkpr~, r, P0. Am-r3 ro T.NITr 100) eoilr-l
.377* TAiRT'(' 4ATP) = 7(M)
37R* CASVOe J04Ts?) =CmJOVyW(AVe1p)
37q* PRIl?(%ATv2) = Pz O27P (%AS, ,I)

3r,1 * TYPr("T,3-) 'rYr(' c(fll
322* Ts:JIrcI.4T.?)J

3k ~ ~ ~ N 7,'AT pp ')

*3Aj9* IFr(lT#?) n

3 p7 llr 3S'Fip + 1
3M A* 'IE~S p2) 'I~T
3Pfl* c ;(rT TO L)IIT pr-,SAr.FS TKJ' r~n-E0r OF APcPTVAL TTMF
300* r~Q g1l .4(S = I "T
3n1* 14 C, 51 = AS + I

3n3) DO -,1 Pik- v T
3qli* l( TA'P.VSe? .LF. TATV(R"fe?)) e- To 5'1fl

30c * PRIO'?T = rRTOD(,p)
30r,* LE7,'Tt4T =LE'ITH(vrlS,?)
307* TyprrT =TYPr(Icp,)

30.,1* TARTVT = TArT('Sr,,))

40G IIJET =NLJ2~'S2
4r, I* MPF1RT = F lr FP
4fl9* OUTY = tIJT(RIGIS?)

41-j* FTV'T I pflTN(GAC,,P

4 1 *PlnQJT('S0) ='JH W,9

4117* TYPcP(4GlS,2) =TYPP(mC'e2)
4r~i*TAlTV(yG-,f2) TAnjV(Vnt,))

C'i5IOi*,' = CjSCImt(NMf?)

p41 csTsJ(G.2

4124) OUT UAGS r2) =OUT(1lGF?)
413* lFTc1(CSe2) =TFTC'(Mr,#2)

41 U 'AV! AIASf ) =M~WAl?)
(41c; PRIO" (MGP21I PRIORT

4 1LE24TH4(Mr,02) =L~r'TH4T
1417* TYPP(116#,?) =TYPCT

.141 a . .TART'!(MGP2) = TARIVT
3419l* C*ASn .J()(AGv) 7!";G T

41 4pf* T;4Ur(*AGPP) rIFp 99



*PDOC**'* ***PROC***

4PI* NER('4G'2) ZNFRT
1.2* OUTP4G'2) =OUTT
423* IFTE('4G#2) =IFTET

___ - ~40MAN(MG02) =MANT
4O* 40CONTINUE'
496* 550 CONTINUE

- 47-* --- 600. CONTINUE
49A*IF( nRO(5) *NE. CHARM)) Go To 700
4P9*IF(J.EQ.2 *ANn. OUT(MSGPJ).r0.CAP('4)) WRITE(2p65n)MCUM.

-- 1,(SEGS(MCUMeIS)t IS =1l,7)
4351* 650 FORMAT(IH v * MES(;Ar.E No-, 19/ 2Xf-
4P* 1 7HSEGMENTP 2XP lHlp 9XP 1HPP 9Xt JIP~ qXv 1H4P 9X# 1H9P 9YP1H6p

433* .2_X H7P flu4XP 7F1091)
141* 700 CONTINUE

Il~i*RETURN
- END

* **RAND*** ***RANflN***_.

1* SUBROUTINE PANDWJRY,RnpAmA,S)
p * A = 0.0 -__

3* 0D O 1 = 1,12
~ 44*CALL RANDU(RYp1)

________;:L- -±. A RY .

6* RO=(A-6.0) * S + AM
7* RETURN

ENDl

~**RNDL~ts. -***RANDU***

1* SUBROUTINE RANDWJRYPNI)
2*TRY =IFIX( RY / 74505906E-lR)

TRY =ANOC(IRY *6953q,. 134217'727)
* 4* RY =FLOAT(IRY * 745n5806E-nA)

RETtURN
__ 6* __END -

*t*RESE_ * -. ***RESET*** ------
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9* 9r ~ c CW>Jr-TTTr~f.lr ~RF~ntTprr T'i rTART A KIFW 4SHIC'T

I N1 C I ITiJ,~IN r) P7R C )NI I
ISjCLOrF CHAPf (I

6MFSCi 1 1

13* AHT=0.l
14* A T P.q 1,
19* K'INVw 0

1F* ~ ~~f in0 I"I 1T~.~
17* INFL4"M(TH) n

I fi* o tn TC =1,pcr
lq-EC(T'-4IC) n.
~~flC 0;('JT !'1F

r),) 1.5 K(o = 1t lrc

M r.(t~pK) n.

P6* 15 C0NT\ltJE
P7* !)o017 J = I ?
PQ* Mo 1,,~I'T (T '-'.pJ) =0

po*1 7 C()lT T!lJJ

0 * 20 MI~JT NIE
31 * IH
.-2p* c ZTH 0
33* ZIH=TZFRO)
3!4* PeD~? ?H+ 3A01.

-)0 9') C"ASG 12
317* ITYr(CmSrG) =

INFoLrS(CMSG) =0
DO 40 ITT =1P7

411* C lSFGSl(C~SG#ITT) = n.
41* SFSCS3ITT) = TH

- -2 40 C~lT INUE:
4.-j* 90O CON TI JtLJ F
44* DO) 00r MC

St.. 101



*PrSFT*** *FST*

_ 4_S_ * ASP('4) mP~qP(-M)

4Ai--AVA'TL(M) =CHAR~i)-
47* C Z(M) =0(.

__ Z(M) =ZIH

4*PERP(M) AqP(M4)
Yl* NOStJC(M) n

__ __ __ _ __ OiF TL(m) = r)
INTRnT(M) = 0
MSGTRP(m) =0

S4* MSCDL(M) n
C; S * MSRF.J)(M) n
c;6* INT(%A) =0

-97* =Qf G I t 9;n
C;A* TTIE1'(MGG*M) = no
99*TIEP(mGGPM) = 9.

___ IE3(MG~fM) =0.

Al* TIE4U'AGGPM) =0
AP *QO CONTIiL'F
AA* - .iflQ0COUTIPiUE
64* CMS =
65*Q 0 fl IoJ = 1,?
----- DO 20n I = 1.50

A7* CMSf"Nn(TPJ) n
A~q*PRIOR)(IPJ) n

7fl* TYPF(IPJ) =
71* C TARTV(IPJ) n.

TARTV(IPJ) ZI
73* Tr'JLcIT#J) =0

74*NER(Tpj) =
-- S*-&. -MAN (I PJ) =0
76* IFTP(TJ) =0
.77* OUT(IvJ) = CHARM1)
7.R* pflo CO.NJTT!JUF

70* ~300 C0),JTT!IJUF
Afl* DO 4nn IT= t

-. 6* NTIMT(TT) =
Ap*NCT(TT) =0
A-i*Do j9A KP =1.5

A4* T% T(ITFKP) 0.
A5* CT(TTPKP) = 0.

A 7* 4CIu C0ST!NUE
RA*DO 45n ip 1.5t
Aq* MCP(TP) =0

Qfl* Do 4s0 KP = 1#9
nj* CflTPPKP) = n.

ap* 40 CONJTINUJE
* 93* JRF-TiRN

***RESHR*** **,rESHR***
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1* SUBPO' TIT~E PEqHP
~ ~._RESFTS COND1TIO~r- POQ? START nr SIMULATION or NEYT L4ojIR

3j* C ALSO COMPUTES HOUP SLIMmAPY
14* INCLIJOE COMRLK

-- - INFr)LC =INFLHR(IH)
A* cCALC(JLATr* THo0N~JGI-4ESq-Ef'(I Fop THIS HOU)R

7* A nl
___= it MFEJS

9*A =A + MQCPL(IHeM4)
10)* 5 CONTTNU
tL* B ME4SS(1,0)
12* C 4F:SS(1,1)
13* IF(( R + C) . T. q.) GO TO A

EC(IHPI) 1.
16* 6 CONTINUE
17*. EF= 1.
Is* GO TO 49,
19* 8 CONT~NUE

.. 2n * - .EC(LHF1)= Af(9+r-)
pl* IF( EC(IHpll -LT. 0.) FC(THPI) n.

pp* C fCALCUALATF COMPLETrKNESS -rr(?)- FOP TmTS wOiiR
P3* on in m 1toAFNq

P4* EC(THP2) =FC(IHPP) + Pc'QF(A)
p 10 CONTINUF

707* IF( 'rC(IH#2) -LT- 0.) FC(IHPP) = 0.
PA* C CALCULATF QESrPONjSTVE SS-Ff!')- Cn THIS HN4IQP

'AS im4E(1) + I

3* 030 MON T T * U

3 4ATP'A ATPM/A
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ORFSI4R*** ***RESHR***

%* C EC_=__1.-ATPM/ 700. _____ ___

56f* C IF( -C1e3 LT- 0.) tC(THv3) 0
3* C NEW RESPONSIVENFSS 04/28/73

__.AGT=AQT/A

AHT=AHT/A
4nf* X=1.0

_ __ __ _IF_(AHT.GT.30.)3 X=1.3-.Ofll*AHT
42* IF(X.GT.l.0) X=1.0
43* IF(X.LT.0.0) X=0.0

__* EC(!HP3):IX
4!5* X=1.0

46* IFCAQT*GT*300*) X=(96,-Oo02*AAT)/90,
47* IF(X*GT.1.0) Y=1.0

I~ft* IF(X.LT._0.O) Y=0.0
49* EC(I'1.3)=EC(IH#3)*x

____C _CALCULATE ACCURACY -EC(1&)- FOR THIS HOUR
X = FLOAT(INFOLC) / 10-

g'i2* EC(IH'4) =1. - Y/A
93* IF.(_EF(IH'o,4) .LT. .0.) - 9C (IHP4.)_= 0.
%* C CALCULATE EFFFCTIVENESS

K ~5*TEM:CCI2**2 + CCI 3eg2 + CC1I&**2 + CCP3**2 + CC24**2 + Ce34**2
56!6__ _____FFF:JEM/6.0
9;7* EFF =EFF * ( W(1) * EC(TH.1)+ W(2)*FC(IHP2) + W(3)*EC(yH,3)

'iR* 1 4 W('4) * EC(TH#4))
________ EFF=EFF +C-6.n-TFl4)/6.0) *CFCCIHpl)**W(1) *EC(IHv2)sW(P')
,%0* 1i EC(IH'o3)**W(3) * EC(IHP4)**W(t&))
At* EC(I'4.51 EFF

A2* F(. ECCIHeS) *LT* 0.) rC(THtS) =0.
(,* C ACCUMULATE RUM EFFECTTVENFI;S DATA

V44* 45 CONTINUE

66*CEC(THPI) CEC(THPI) + EC(I'4.I)
f%7* 50 CONTINUE

C.ACUULT MANPOWER UTILIZATION Qt!N DATA
69*Do 60 M 1.PAENS

70* CTWH(IHpPM) =CTWH(IH#M) + TW(THPM)
71! CIAiH(THPM) =CIflH(IH.'4) + 1fL(IH,M)
7* AGCPi(IHeM) =MGCP(IHvt4)' + MSCPL(M)"
73* IF( STR(M -LT. 0.) STR(M) = .

* CFS(IH , M) CFSITHPM) + STR(m)
7S*CFA(THvM) =CFA(IHOM) + ASP(M)

76* 60 CONTINUE
77* -IF(- ().Ogf) 04,. CHAR(1) ) Go TO 530~
7A* WRITE(2#490) IDFNTp TPAGF

79* 490 FORM~AT(lH1. 1SX, 120p. 13X* 5HPAGE v 14/)
- -- -IPAGE; -IPAGE.+ I

Al* WRITF:(PP512) THt IDAY, NSHF
AP* R12 FORMAT(H P 19HENtD OF HOllR PFcOLTSP IE.P 'IHHOURP 110/

A4*2 31XP 9HITERATTONe IS//)
As*WRTUPv5I3M( MPMSCPL(M)p MSREJ('4)p INTRPT().p TW(THvMIU

AA* 0 UI&M af4tI~ C-T~tMl. AqDtM)a DF1F(M I&MjMENJ
A7* 13 FORVAT(H o 2SHnPERATOR PERFORMANCE nATA/

AA* I 28XP 12H--mESSAGES--v14Xv AN--TIME--. 12XP'
AQ* 2 17m ------FINAL ------ /
90* 3 13xv 38HMAN COMPLETF0 RFJFcTED INTERRUPTED.
91* 4 48Hs WORKED . OTHER STRFSS AgPTRATION PFPFORM/
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ORCSHR*** ***RFSHR.*

92* 5(14X# 12p Tilt IO. T10, F1?.te FJJ.1. F992e F9.2. P10.2/)
_WR TE(2" 514)AyPM.MESS(1pl)v NOC (E(H )TV=1.#4) EF

94*514 FORmAT(1H t IQXp 24HMESSAGE PFRFOR$4ANCE flATA/
95* I '_23XP 24HAVERAGE TIMF PER MESSAGE. P5./

ck* 2 23x. 37HMESSAGES IN AO-(;3 OUFUF AT HOUR START# 110/
Q7* 3 23X. 22HTOTAL INFORMATION LOSS# 125/
qA* 14 23)(e 24HEFFECT1jVFES rCOMPJF7NTS/

9*5 26X. 12HTHOPROUGHNESS. F1492/
inn* 5 26X. 12HCOMPLETENESSP F1'4.2/

.. 1l*-6 L r.6. i4HREePONSIVENFSSe. F12.2/
1fl2* 7 26W# 8HACCURACYe, FiS*2/
1n3* A 47W. 6H ------. /25Xr 14HEFFFCTIVENEqS:rFI3.2/)
104L* WR ITF (2 52 0)

105* R20 FORmAT(1H v 1RXv 23HOETATLED MFSSAGE TIMING/
1cz 1tfi 20Y. 17HCUMULATIVE TYPE/P?Xt 7HMESSAGE/
ifl7* 2 _22xv 6HNU?4RERP 16X#
lflA* 3 42H-TI T? T3 TU TO;)
Inc)* 530 CONTINUE
ln* D15MS~ !A.mSG -
III* IF(SEGS(MSGe7) .LEo 0) GO TO 550

IT = TYC(MSG)
Ti SEGS(MSGP2) - SEGS('45GP1)

114* T2 SEGSCMSGP3) - SrGS(MSGoP)
119i* T3 =SEGSCMSG#4) - SEGS(MSG#31
I f, T2LS0AMA5 _S~f7S(%SG.4). _

117* T5 =SEGS(MSGr6) - SFGS(MSGP5)
iIRA* IF( ORO(6 -ME. CHIARMI) Go TM 541

WRITE(2.540) MSG.TTTItT2tT3r T4v T5
120* r,40 FORMAT(1H 0 2tXv 13p Tilt SF10.1)
1Pt* 5141 CONTINUE

I V*. ---.- ACCUMULATE TIMESEGMENT.-ImES BY TYPE
123* TMT('T.1) =T'4T(rT,1) + TI
1214* TP4T(T2) =TMT(ITv?) + TP
125* - - - ThITIT3) =TMT(ITe3) + T3

1p6* TMT(TT#4) =T'AT(TTI4) + T4
1p)7* T'4T(TT5) = T'T1TT5) + T5

._ATMT(IT) = NTm-T.(IT) +A
129* CT(IT.1)= CT(YTT.) + T1
1,4n* CT(T~2)= CT(YT2) + T2

-. 13*CT(TT3)= CT(T3) + T3.
13*CT(TT#4)= CT(ITT4) + T4

13.3* CT(TT5)= CT(TT'5) + T5
*-.~ak.. NCT(TT) =NCT(IT) +.-I.-
I1356* C ACCUMULATE TIME SEGMENT TIMES BY 40UP

136* CTSH(IHPI) = CTSHf1H.1)'. Ti
*117* - .CTSi4(THP2) =CTSH(IH.2) + T2

llR* CTSL4(THP3) =CTSH(IHP3) + T3
1q* CTSH.(IH.4) =CTS'4(IHF4) + T4 -

'JCTqM(IH) = NtrTSH(IH) + I
14* c ACCUMULATE TIvE SEGMENT TT%4ES By PRIORITY

* 144*CP(ya.1) =CP(IPPl) + TI
CP(YPP2) = CP(II'.2) + T2

147* CP(TPv4) CP(IP#4) 4
14A* CQ(IP#5) CP(IP.5) + TS
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*RcSR*** ***RFSHRi***

loon* SEGS(MSG#7) =0.
IM* 950 CONTINUE

lc;P* -DO S7n IT =1.7
16;3* = PkTMIT(IT)

19;4* DO 96n L 1.5P
_1559* IF( NTMT(IT) .Eq). 0 )GO TO 5r0
156A* T'iMTITPL) = TMT(TL) / X
15%7* 560 CONTTNUE

-1g;Fl*570 CONTINUE
is~q* IF( OR0C6 .NFe CHARM? ) GO TO 600

1~1 5890 FORmAT(1H P/20X#17HMFSSA6E MIMBEF*/
162P* 1 23xv 17HTYPE COMPLETFOP
163* 2 46L Ti T2 T'% T4 T5/

- 3(24X@ TIP Illp 5FI0.1))
165c* 590 CONTINUE
166* 600 C09TTNUE

.t671 .~-, C - (WT READY FOR 'IEXT HOUR
Ir-.A*HROVFR =CHARMi)

169* DO 700 m = IMEMS5
17Z;0* .. AVAIL(M)= CHARMi
171* MSCDL(M) = 0
17P>* MSRPJ(M) 0

-- I7.3!k DO 69n mGG 1.50O
174* TI(MG(,.M) 0.
175* TILP(MGGPM) 0.

--- 6* . - TTE3(MGGPM) n.
177* TTEta(kqGGPM) = 0
17A* A50 CONTTM~UF
179* . 700 CONTTMUE
IAn* KINKS = MQIMT(IRvl) + M4OINT('H#2)
lA1* IH= H + 1

1p~.IFIIH .GE9 (THMAY + 1I) SHPT#'W C44R(36)
ZTH =ZIH + 360n.

1A4* ENDHR =ZIH + 36fl0.
IRS*,.- p00 CONTINUE
1F46* LOONE =0
IA7* ATP'm 0
1RRI* AQT~fl.0
IAQ* AHT~n.0
1qo* Do R5n ITT t
191I* -. NTMT(IT) =
1qp* DO P'4f L 1,I5
1Q3* TMTCITTL) =0.
LQi4* -A40 CONT?'UE
1qcs* A'i0 CONTTNUF
1cw6* RETURN
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1* SUJFVnOUTIME RUNSLI'-s
P- C OR~NTS R11M SIOMVIERY AVERACVS ACCRnASS ITERATIOmS

3* INCL!IME COMPtK
4* WRITF(2v5) Tnc'NTP IPAfE

9* 5 F'OR'IT(lHl 19Xp t2AF. 13l(. IqL4AGE v T4/)
IPAGIF: IPAGE + 1

7* M=IC4AIN

lfl*10 FOQ'AAT(1H /1PXv 9Hc;-TPTPT2. qL4 SIJMR4PY//)
___* C. P-,ZTtIT OUT "AAMIa'WEq OTTLT?'ATION DATA

19* WRIr(2P20)
13* PO FORVAT(IH v //9W., 20WMANDfOWFP llTILr7ATT()NoP

-4? 1. // 15XP 31RTIME W0ORKE13 - - .TIM4E f3TH-FR
2 2l14Mq UNITS VrI'N TTMPP

1f*3 20 P71-I FTIMAL P
~ $.L4..Xi .3U~aCFSSD .AERYLESSAGEo

6~ 21'-4 STREqS AqPIRATTON)
10*7 /4Y# 27HHOIIR YM PROrn
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*Ri *2wSIIlm*** ***RUNSIJM***

g*X=NSHIFT ___

ple DO 25 M =1I MENS
P2* TPMCIM) = 0.
P3* mcL t) 0_

P4*SRS(M) =0.-
PC*ASS('4) =0.

26 WOR(M no
V7* Tt4IM4 0.
Vol* 25 CONTINUE

~~DQ 50~0 1 .J14'AX
WRITE(2e26) IH

.11* 26 FORMAT(1H r T5)
QQ Unf M4 =. ItENS

33*WORK = CTWH(IHPIM)/X
woRm = woRfP4) + WORK
-TMlnL_=CIDH(THvM) /X

.3*TMIM = TMT(P4) + TMTOL
17*PROP =WORK/ 36O00
A*YY= M(CP(H .------- -.

Tpm= CMTMG(THPM)/YY
IF( YY LE. 0) TPM 0.

~i* P?4eLM) TPMC(M) + CMTMG(IHPM)
MCLe4) MCL(M) + 'GCP(IHPM)

4.3*SR =CFSCIHPM)/X
ILA* SRSCMI rR'fM) +5SR--

4S*AS =CFAUIH@M) / X
ASSP4) =ASS(M) + AS

.2, a,7-*.EX-TPlH(1H.M).=. TPM
4A* EXASPH(IHPM)= AS
49* MGC = FLOAT( MGCP(THpm)) / y
mn WTT(P (- Mp VORK# PROP vTYIDLjMG(!

51* 1 TP~v SR. AS
52* 30 FORMAT(H P 5XP TiO. F8.fl. F792P F1O.O. 112p F1'4.ovr12.3v

.;4* 40 CONTINUE
9;9;*50 CONTINUE

Cf_____* ___-. WLTF-2 --)--

957* 70 FORMAT(H P/3614 MEANS FOR EArH mAN PFR 4ESSAGF UNIT
SA*Q THIMAX

A :I

AI*C 0

H :0
- -- ----- w as -

A6* DO 100 P to MFNS
67* WORK =WOR(mi) /0

TM4Tfl g TMTMil Q

A*.PROP = ORK/ 3600.e
70* YY2 M4CL(M)
milk TstN-.iO - -- -

72* IF( MCL(M) *LE. n GO0 TO 75
73*TPM = TPMC(M / Y

g.fpk 75 CONVIAN"K .

75* SR =SRS(M / 0
760 AS =ASS(M) / Q
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bRi oNSI Oi** ***RIJNS II***

7* JF (WORk.eC4.0. 0) GO )Tn 79 __

7R* A =A +WORK
79* = 9+ TMinL
An C= c+ yy

At*D=0 + TPM
A;' E E+ SR

A3* H=H + AS
A4* GO To 79

AS* 7A G6G-I
A6* 79 COt4TINUE
A7*EXTPMl(M) = TPM
RA* EXAS;P(N) =AS
AQ* ~WRITE(2. sn) l4, WORK,- PROP. TkoIr,Lo. kML.(M)o. TPMP SR. AS
qn* A FORMAT(1H r 115p F8.fl. F7.2p rln.0p T12. F14*0p F12.3v P9.l)
ql* 100 CONTINUE

- 9* WRITE(2p 120)
Q3* IP0 FORmAT( 1H P 71J TOTALS,)

94* KC =C
99*___ PROD = WORK/( MENS 3600.)

Q6* WRITE(2P140) At PROP. B.KCP fl. F. H
07* WRITr(2pl30)

--.QI* 110 FORm~AT(IH * f12H GRAND mEANS/)
QQ* WOR = A/r
Inn* TMIrnL = R G

__ 101n* MSG =C /G
In?* TPM =D0 G
103* SR =OF/G
11 4* AS =H/G
Ing;* PROP =WORK / 3600,
106* WRITE (2.140) WOPK. PROP# TMYPLp MSG, TP.4. SR. AV

**10,l7* j40 FoRmAT(IH r FP3,n, F7*2p Fin.no 112p F14.O. F12.3v FCO.3)
IOR* C PR INT OUT TIME SEGMENT DATA AY HMIJP
109* WRITE(2#5) TDENT. rPAGE
110* IF(ICHAIN.EPRfl) Go TO 1'49
III* GMEA()GmE1Nc(l)+WORK
119* GMEANS(2):GMFANS(2)+PROP
I1'13* -GMEAflJS(3)=GkAEANS(3)+TMiflL

1114*G'EANS(4)=GvEAN5(4)4MSG

I I S* GMEAS(5)=GMEANS(5)4TPM
116* GMEANS(6)=GMEANS(6)+SPR
117* GMEV15,(7)=GmEA~rc(7)+AS

1IR* InL'elIRLK1+1
119* ENCOnE (48, Q145PLINE) ICI-AIN,WORKePrOP.TmflnL.#SGPTPM.SReAS

120* 914&5 FOR'4AT( 17,F16.fl.F7.2.F1 1.0.11 2.FI4.n.F12.3.F9.'t)
121* C WRITF7C3'IBLK1) LYNE
1,P* 145 CMriTINUE

* 13* IPAnF! IPA~rE + 1
1204* NCC =0
125!k- .--WRITEI.200)
IPA* 200 FORMAT(1H o 2AX# 13HTTME SEAMFNTSO
1p*7* 1 /7X# 34H----T1 ---------T2 ---------- T3----.

- ~- 2J~lt . ~ '4- -ToIAL-To.TALav--
1;)q* 3 /'41H HOUR TTvF PpOP T!Mr PROP TTMF PROP.

1304 4 '3!A TIME PROP TIMF DROP (S1141 MFSSAGFS)
_____ nfl 2qo T14 - I TH-MAX

* 13p*IF( 4CTSH(IH) *LE. 0) GO TO Prfl
133* SUM =0.
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*R, &SI I*** **RUNSIJM***

1A*X=NC 'T!H(IH)______-_______ ____

13%*' NCC N; CC + NCTSH(IH)
136* DO 210 IS =1P5
137* __CH(I1S) __= CH(IS)- + CTSH(.IH* 1S)
1AA* CTSH(IHprs) = CTSH(IHoIs) / x

l~q* SUM =SUM + CTSH(IHvIS)
14fl* pl0 CONThLJ...-
1111* DO 220 IS =1.5
14P* PRPIrs) =CTSH(IHPIS) / SUM

143* a2 SQt4T INUE
1414* WRITE(2p230) TM. (CTSH(YH#IS)t PRP(Tq)pTS=1#5)vSUMr NCTv.H(YH)
149* P30 FORmAT(lH # I4P 5(F6*09 F6.P)t F1O.Ot 16)

1146*2P0 CMNTINUE
147* SUM =0.

DO P60 IS 1.5P

lbQ*~~ =ILT CHUSY f NCC-.
lgin* SUM =SUM + CH(IS)
191l* 760 CONTINUE

V%3*PRP(TS) =CH(TS) / SUM

ls-14* ?70 CONTINUE
~ ~ ~ EPR(I) SUM-

igi6*WRITE(2F280) (CH(IS)p PRP(IS)f TS 11.5)f SUMP MCC
jc97* PR9O FORm~AT(lH P/5H MEANP5(F6%n#F6*2)e Ftfl.0. 16)

ls*--FLCANFQn-G O25-
19;9*K=-t

.160* DO 28P 1#9.
K=K+2

IAP* GTS4NS(K)=GTSMNS(K)+CH(I)
1F%3* P2 GT9MmS(K+1)=GTSMN1S(K+1)+PRP(T)

1 ALLI -GTSgSLIIZ. TS-SIII)+SM. -
ILFS*GTSMNS (12)=GCTS4NS (12) +NCC

166* ENCOIE(48#9P82PLINE) TCHAIN.(CH(IS).PRP(S)IS=1,5).SUMPNCC
-1q* -RAZ- FQRMAT(l4,1X,5(F6..pF62)FIfl.0,16)
IAA* IBLKI=IBLK1+1

1fq* C WRITE(3'IBLKI) LINE
-- Ln-- -a-COU~TINUE-----.

171*. C PRINT OUT TIME SEGMENT DATA RY MFSSAGE TYPE
172* WRITE(2.290) (ISP IS= 1#5)

.17*~. .P0.-FORAAT(IH // 6H TYPE t
1714* 1 5(6H ----T TIP SH---- )t
179* P 14H TOTAL N.

.......- 3./54-.MSGt 5(i2K-IIM PROP).
177* 4 16H4 (SUM) CPL)
17R* C DO 370) IT 1.I8
174* -- 00 17A 1T=.7
IRn* IF(KiCTST(IT) -LFe 0) SO TO 370
IAt* X = CTST(IT)

1A3* DO 340 IS = 1.5
1A4* CTST(ITT.S) =CTST(TT.S) / X

-SUM = SUM 4 CTST(!TgIS)
IA6* 140 CONTTNUE

1R7* D0 390 IS =1.5
lag*______ -2--RP-aS-- C.TsI4LT±.L-J- -sUm
1Aq* ASO CONTNUE
1q0* WRITF(2p 36n) IT. (CTST(TT#!S). PRP(TTSYS).
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kR.NSlM*** ***PUNSUM***

191* I SUMP _NCTST(LLT) _________________________

192* 360 FOR4AT(lH v 13t 1Xv %(F6,O.F6.2)v FI~o.O 16)
193* C 370 CONTINUE

-- I 4* 370 IF(ICHArN.EO.0) G0 TO 378
19c;* Kz.-1
196* DO 372 I~t

__ 17* K=K*2
19A* TSMNST(IT.K)=TSMNST(TTK).CTST(TTeI,
199* 372 TSMNST(IT.K+1)=TSMNST(ITK1).PRP(I)
no 2l* -TSMNST(IT.11)=TSMNST(IT11)+SIm

2fl1* TSMN~ST( IT,12)=TSMNST(TT, 12).NCTST(IT)
2A2* ENCOIE(84P937APLINE) ICHAIN.ITP(CTST(TTIS)PPRP(IS)IS=1,5)SJM,
2n3* I NCTST(IT)
201i4* 9378 FOR.4AT(16.I'4.X5(F6.0,F6.2-),Fio,0,16)~i
205* IRLK1IILK1+1
~~AA _ C WRITE(30 IBLKO -LINE

2n7* 378 CONTINUE
2flR* C PRINT OUT TIME SEGMENT DATA AY MFSSAGE PRIORITY
2n9* _ Rr(,8)(15p IS = 1#5)
210* 390 FORMAT(IH * I6H PRIOR#
211* 1 5(6H ---- Tel 5H-- )p

2 14H1 TOTAL No-
213* 3 /5H MSGP 5(12H TIME PROP)#
214* 4 16H (SUM) CPL)
15 S*-- 459 IP=IP5
216 - C - DO 450 IP= 1,5
217* IF( NCTSP(IP) .LE. 0) GO TO 450

2ta*- -- X =NCTSPCIP)
219* SUM =0.
220* DO 400 IS = 1.5

22I~~~STP(1~j$)..:CTSPjUPLi)/ X_
2pp* SUM =SUM + CTSP(IPPIS)
293* 400 CONTINUE
294* 0O.41(0 IS = 1.,5
2Pr5* PRP(IS) = CTSP(TP,.Is) / sum
2;0(6* 410 CONTINUE

WRITE(2,420) TPLv (CISP(IP~tS) PP(S.I,)SUM NCT y1P).

2PA* 420 FORmAT(1H *1. X (F.,E.) Flfl.0 16)
229q* C 450 CONTINUE
23Ok_. 450 IF(ICHAIN.E0.0). 6O TO 455

232P* D0 452 11,59

2.34* TSMN.SP(IPK)=TSmNJSP(IP.K)+CTSP(TP*I)
235%* 452 TSmN4SP(TP.K+ )=TSMNSP(IPK+1)+pRP(1)

236* - -TSMNSP(IPe11.):TSMNSP(IP,11)+SUM
2317* TSMNSP(IPe12)=TSMNSP(!P,12)*NvTSP(IP)
2.3i* ENCnDEC84#937APLINE) ICHAINePP(CTSD(TPIS)ePRP(Is).IS~ie5).sum,

240* IRLK1IILK1+1
241* C WRITE(3918LKI) LINE-

0422 ikq rflThu
2143* C PRINT OUT EFFECTIVENESS PY HOUR nATA
244* WRITE(2v5) TnENT' IPAGE

*LC% 12rr ______ +

246* WRITE(2.1460)
247* 460 FORMAT(IH v //19Xt29H ---- COMP6NFNTS---- EFFECT-# /iflX#



*RiNSi i-*** ***PUNSIJM***

24R* 1 39H-HOUR THOR COMP RFSP ACC____V ENFSS)
240*. X = S94IFT
pM* nO 470 IC =1.5

S __CH(IC) 0.
29;7* 470 CONTINUE
2%3* DO 590 IH = IPIHMAX
25;4* DO '480 IC =105 _

CEC(IHPIC) =CEC(IHPTC) /X
CHEIC) =CH(IC) + CEC(IHPIC)

-4A0 CONTI 'NUE
2SRA* WRITE(2t490) IHP (CEC(IHOIC)t Ic 1.9)
2c59* 490 FORMAT(1H v 113t 4X. 4F5.2t FA.2)
2Afl* 500 QOTIN~UE_
261* DO 510 IC 1.I5

CHCIC) = CH(IC) G
3* I S~IT INUE-

Pf%4*EXPR(2) = CH(9)
P(,r,*WRITE(2P520) (CH(IC)# IC= 1.5)

VifAA* %20 FflRuATC.1tej__,S/jPK 4HA~'~ 45v.F.) -

MFICHAIN.EO.0) 6O TO 530

ft,*IWDO 1 0 s5 1=1.5
~ .525 C0MMHNS(I)=COMMNS(I)+CH(I)

270* ENCoflE(42v95;26,LINE) TCHATN#(CHWFT=y1v9)
271* 9525 FOR'4AT(1OXvI4,'4X.4F5.2#F8*P)
10722*- g JIIBLJt1 
273* C WRITF(3*I8LKt) LINE
lt?4&* 530 CONTINUE.

III ~ . - PRINTOUT WORKLQAn SU'4MARY
276* WRITE(2p5) TDFNTv IPAGE

277* ZPAGE = IPAGE + I
____22a&_ _ w2T E.L254 I_-------- -- ._
279* S40 FORMAT(19 P 20K. 16HWORKLOAD SUMMARY 0
21%0* 1 / 47X# 28H4------- MESSAGE UNITS --------

Ut* _ - 2 K 31HRACKLOG _MESSAGES DELIVERED
2AP* 3 38H. COMPLETE) REJECTr) INTrRIJPTFD p
2A3* 4 /4314 HOUJR AO/G3 100 LAST 1/4 HP ANYTIME

2RALM.36 .AW/G3.. LOD-A/G3--.1O0 A01 63 100
US* DO 600 IH = 1o INMAX
t~fi*.WRIYE(2# 560) 194

-2a~S60FoRmATLIH _@ 15)
2A8* Xl LOGBAC(TH~l) / X
2A9* X2 LOGBAC(IHP 2) / X+

--:1 00*DM~IIJX ..-- ---

291*X4I bUCOMP(IHv2) / X
2q2*KX5 MUREJ(IHeI) / X

--- 2Q3L----X6=-UUREJ(f~s2l1_X
294* X7 MUINT(TH.1) X
29r5* X8 = MUINT(TH#2) X

*97*990 FORIAT(1N I F13.10, F6.1p I8.TI1F1O.1.F7.1.F5.1.F7.t.F6.1eF5.1)
1400 J"0 CONTINUE

At A?.ROR.SUMMARY
30lf* WRITE(2#5) IDENT. IPAGE
3nl* IPAGF =IPAGE + 1

ii-e 620 FOAM(1 P 2(0K. 23HERROR SUMMARY -RY HOUR//)
3oo. WRITE(g*630)
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*R.,NSIIM*** ***RUNSioM***

3 flngiQ% Tu 1AXe 2c -FPPQp TYP-- *
3n6* 1 30HERROP INFORMATION NUMRFR OF
3fl7* 2 / l4Xe 27Hl 2 3 P10H 4

4)*3 30HRETURNS, LOSS MFqSAGES v /74XP 5HUN77S
3nq* WRITE(2e640)
31n* 0640 FoRmkT(IH q4 HOUR
311* DO 700 IH = IHMAX

31;,* IF( TRESH(7pIH) .LE. 0 ) GO Tl 700
313* X = IRESH(7p TH)

314* 0O 690 JET =1,6
319* PRP(TET) = IRFSH(IETP IH)
316* PRP(IFT) =PRO(TFT) / (x / P.)
317* 6 90 CONTIMOE

31A* WRIT'E(2*660) TH, CPRO(IET)t IrTz 1.,), TRESHC7pTH)
31q* 660 FOR'4AT(IH P A FA*.4v 5F10.4p 111)
32QOk-- 700 CONTINjUE

3;)2* 710 FORM T(lH P///2flXP31HEPRR VuMMARY - PY MESSAGE TYP9,
WRITE(2v630)

324* WRITF(2P720)
3p;*720 FORmAT(IH v QIA MESSAGEP / QH TYPF

---26 - C DO gon IT = 1.7
* 3P7* DO aln IT=I,7
* 32A* IF( !REST(7p TT) -LE@ 0) So 7f) $00

329* X = IRESTC79 TT)
330n* D0 731 IET =1.6f

* 331l* PRP(TFT) = TRrST(IET, IT)
-3.i;* PRPCIFT) = ORP(TET) / (Xe / P.)
33,3* 7A0 CONTINUE
334* WRITr(2v 66n) ITP (PPO(IFT.t TFr: 1.6)p TRFcT(7#IT)

339* C At)0 CONTINJUE
3356* A00 Ic(TCHAIN.oon) Go To RIO
317* Do A09 I:1,6

3.49* A5 ERSIIMT(ITe I)=EPIJMT(T,)+PPP(T)

34n* E NCIr)SF( 95 4 vQ 0 i .T NE )I C HA 7N oT v PQ IT pT1. IET
341* 9~n5 FORlT(3T9#F.4#5rl.a4#I11)

343* c WRITE(39IRLKI) LITNE
344* A10 CONTTNIE
349i* RP5 RFTi7'N
346* END

***SIMPAP4*** ***SIMPAMq***
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1* SUBROU)TINE SIMPAM

2* C 91MULATIONS r'ARAI4ETERS; APE READ TN
3*INCUE COMRL<

4* REAni(7t10O) TD.)ENT
r,* 100 FORMAT(12A6)

6*- -. REAn(7vI200PISHIFTP IHMX MEWI), MrN(P)P NRPOPP (OROCLI L=p~

7* 2 IDAYP RKLGP PULP PUS. SRTAP SpTSv

C* c ((TATA(JPN)t N= 1,8)f J= 1.2)t 4VE, Y

9* 3 ((TATA(JPN)p N= 1"8)P J= 1.2). NTFv YFICHATNPTZERn

inl* P00 FOQ AT(I3.T2,2T1,T1,1X.OAl,2T2,2X,4FSc.1916TlIlPFg.894VI1 ,F4.n)

11* C POO0 FORIAAT(13t T2, ?Ttv PyP 611P up, 217. 2XP 4F5.3o 16T1. 13. AR)

12*t TZE.R0=TZER0*3600m
13* PUL =PUL / tno.

14* PUS =PUS/ Ion.
19* -MEN(3)= MENMt + '4EN(2)
16l* MENS; =mEN(3)
1 7* c ZcRO RUN SUMMARY COUNTERS

11*-- DO 2p IH =1l THMAX
19* NCTSH(IH) =0
7(1* FRHR(IH) = no

21* DURTN(IH) = n.

P3* DFL(IH) = 0.
24* - .- DFLSD(IH) 0.O
P9* Do 209 IES = IP

26* IRESH(IES. TH) 0
27* -205 CONTINUE

PR* DO pin J =1it
pq* LOGRAC(IHPJ) 0

2--MuC l)MP(I.j) f)
:-I*MUREJ(IHPJ) n
1*MtIINT(!HPJ) 0

14 00 15 IC 1.5
19;* ~ CEC(IHPIC) =n

'4*DO p20 m = I MN

I*MGCP(THPM) 0
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&cTMPAm*** *cIP4*

N0* CTW(IHvM) n.

41* CIOH(IHPM) n.fl
____ CFS(THom) = n

41* CPA(Twom) = n.
(44* P?0 CONTTNJE
(45* D0 >";O IP = 1.5

46* NCTtSP(IP)=n
47* DO P2Q IS =1#5

4_*_--_-_ CTSP(IPeXS)
4q* P>9 CONITINUF
c~n* 20 CONTT'UF

NCTST(IT) n
93* DO 'IQ IP t.5

r~f* - .-- CTST(ITPIP) 0.
r~q* P19 COPITINIF
1;6* 240 CONTINUE

SA*00 249 IT 1.I7
%9* IREST(IES, IT) nl

fn* -. 245 CONTINUE
Al c RTINT SIMIJLA-TTIN PARAMETCrP TIPIJTS TF rALLEO FOR
r~p*IF(OPO(1) .KIE. rH-AR(l)) GO TO 500

61* -- wPJXE.(2.t250) I0.ENI.T P~AGE
r4* P5O FORm4AT(1Hlp t9XP 12A60 13X# 5HPAGE P 14/)

AS* PAG;',= IPAGE + I
-A.-WRITE(?-#300) KISHIFT. T')AYP IHM~AXP BKLG, vEN(1)v YeMFN(2)0

A7* ~2 NEIRROPP PUtP SPTAP P1,11 P cPTS
rA* An0 FORmAT(IH

I ZXs-231*10. OF 'hfIFT TTERATINISt Ills lOYP
70* 2 2OHNO. OF qTMULATED nAYP III/

ii* 3 3XP 22HNO. OF HOUJRS PER SHTF~p 114P IOX.

- 4 19WTNITIAL RACKLOG 9Gp 114/
73* 5 3XP 23HNO. OF ACTION OFFTCTEPSt 12YP Tip
74* 5 lOX. 13HRAND0Oi "~ItIMFFPP t2Xt rin.A/

- -7-%t*- .3X--IERROR ME4SSAGES', 1%lXt It/
7A* 6 UP. 2OHNO. or In0 OPERATOPS, 15XP I//
77* 7 3Xv 38HPRORARILITY OF UNOETFf!TFD EPRnR TN CCCP 8X#

7,A& --A 31H4SYSTEM RFESPoNSE TIME TO TNOIJIRY/
79* 9 lOX. 14HLOW T4PORTANCEP F6.3v
Anf* A 26XP 4HMEANt F7*3/

Al * - I. lOXt 11HSIGNIFTCANTP F9.3r
A;)* 26XP 2HSDP pFn.3//)

A3* S00 CONTINUE
--- 4* RETUIRN

A 9* END

***SLIMMER*** ***SIJMMER***
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___ SUBROUTINE Sfim4EP
p*INJCLImfE COMRLK

-* PR Jn 00

±1fl JDF.EDRMAT(22( 1x/)v
5* 1 ' U I DO YOU WANT A STMULATTON SIIMAPY?')

6* REAn 2000t ANSW
1 .2001 FORm *AT(2XPA3)
A* IF( ANSW' .E0. t NtO *OR, ANI;W orQ. "wO1 ) GO To 99Q
0*PRI~iT 1010,N ITFT.rCCFYDR(1)IPXPR(,),p (MmCL(M)t

____ EX TP' ( M) r E XASP(04),-:1 # ENS)
11* 1010 FoRmAT(22(1y/)o.

2* 1 /BY# lAFTER'. TLue f TERATTAnhS. /
-------------2 mESSAGES PPOCFSSED ='II/

14* 3 9 AVG TIME PrR MFSSA(E= 't FRA.1/
19* 4 9 FPPECTIVFNrSS P' FP.";/

i- . .MN MSGS; A\/, TIMr/.'ArG AP

17* 6 6(TIP 16r F14.1p F7.3/))
IA* ~ REArO ?000# ANS;W

19-* 590 CONTINUE
;>l* PRI!IT 1020
PI* 1020 FORMiAT(22C1Y/),

2 '* r I WHIC1H H011P SIJmvAPY nn YOU wn"iT?t)
213* READl 2fl10.L
P4* 2n10 FORMAT(2X# 12)

2.5 * .IF( L eLE. 0) Go TO 999
P*PRI,,jT 1030v vSFLC(,)(,C(,)

2)7* 1 EXTP'MH(LM)p EYAS)PH(Ltv)rM1,AAFNS)
PA* 1030 FoRmAT(22(1Y/)p
20* 1 /5Y. 'HOUR'. 13p AFTFRIP T4v t ITr'PATTON4.' /

3fl* 2 ' MESSAGES PROCFSSEl =' 9 T~./1
3 1 mPAN MSG; AVS TIMAF/MS.G ASP'
4 6(T3# 16p FlLt.lo. F7.3/))
REAn P000. '*NSW

I si 099 CONTINUE
RETORN
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APPENDIX C

Flow ('harts
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